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OCCIDENTAL CHEMICAL CORPORATION
HOOKER/RUCO SITE
HICKSVILLE, NEW YORK
FOCUSED FEASIBILITY STUDY FOR
REMEDIATION OF SOILS CONTAINING
AROCLOR 1248

SUMMARY

The Hooker Chemical/Ruco Polymer Corporation site
(Hooker/Ruco) is on the National Priorities List under the
Comprehensive Environmental Response Compensation and
Liability Act (CERCLA) program. Any program or action to
address site conditions at a CERCLA site should be selected
based on a Feasibility Study (FS). The site is currently
the subject of a Remedial Investigation/Feasibility Study
(RI/FS) and a final record of decision for the site will
await completion of the RI/FS. One of the areas of environ-
mental concern at this site is soil containing polychlor-
inated biphenyls (PCB's) (Aroclor 1248) present as a result
of a Therminol spill, adjacent to the pilot plant. The
Hicksville Pilot Plant's Therminol system used Aroclor
Therminol between 1946 and 1978. The Therminol system was
retrofitted and converted to a non-Aroclor Therminol,
Therminol 66, prior to August 1978. The extent of the spill
has been defined by previous studies.

Occidental Chemical Corporation (0CC) wishes to expe-
dite the remediation of this soil. Therefore, this Focused
Feasibility Study (FFS) has been completed to address this
PCB presence in soil.

The FFS has examined proven, as well as emergent tech-
nologies, and narrows the options to 14 remedial alterna-
tives. All onsite options involving treatment would cause

100 Dy
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significant interruptions of an active plant which is not
owned or controlled by 0OCC. Community acceptance of onsite
remediation is unknown at this time.

The retained offsite alternatives achieve similar
levels of effectiveness by reducing the PCB volume and
potential exposure in the affected one-half acre in the
central portion of the site. The results of the offsite
options permanently remove all soils containing PCB's in
excess of 10 or 25 ppm (parts per million). The offsite
options are 1landfilling or incineration, the implement-
ability and effectiveness of offsite incineration, however,
would result in a disproportionate increase in the remedial
cost. The cost for offsite incineration and land disposal
of resulting ash is estimated to be between $2,190,000 and
$3,300,000 versus the cost for land disposal alone, which
would range between $670,000 to $918,000. Because both
offsite remedial alternatives provide comparable remedial
solutions, cost balancing criteria favor the selection of
offsite land disposal as the remedy.

Tog ouy
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1.0 INTRODUCTION

In October 1984, the United States Environmental Pro-
tection Agency (EPA) added the Hooker/Ruco site in Hicks-
ville, New York (figure 1) to the National Priorities List.
Accordingly, the site has been evaluated with respect to the
areas of applicable environmental concern. One area of
concern is a Therminol spill which has been selected for
remediation and is located in the central portion of the
site (figure 2). The one-half acre area has been shown to
be underlain by soil containing PCB's resulting from past
facility activities. In accordance with EPA guidance, this
area of environmental concern has been designated an Opera-
ble Unit (OU).

This Source Control OU/FFS 1is intended to identify,
describe and evaluate permanent solutions using alternate
technologies to the maximum extent practical to reduce the
volume, mobility and toxicity of PCB's at the site. This
study identifies the response objectives and screening
criteria for the selection of the appropriate remediation of
PCB soil at the site. Consequently, the technologies and
remedial alternatives are evaluated with respect to meeting
the objective of source control, in accordance with Federal
and State laws including the National Contingency Plan (NCP)
and the Superfund Amendments and Reauthorization Act (SARA).

All proven and emergent technologies have been screened
and either retained or eliminated from further consideration
on the basis of technical implementability. Following the
technology screening, the retained process options have been
combined to form remedial alternatives with respect to three
different PCB concentration cleanup levels; 500 ppm, 25 ppm
and 10 ppm, and the four individual subunits (the direct
spill area, transport related areas, the excavated soils and
the impacted recharge basin). Relative to a 2 ppm cleanup
standard, current EPA guidance takes into account the very
low mobility of PCB's which "warrants waiving many of the
chemical waste landfill requirements under scenarios where

TN DONHH
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1.0 INTRODUCTION

In October 1984, the United States Environmental Pro-
tection Agency (EPA) added the Hooker/Ruco site in Hicks-
ville, New York (figure 1) to the National Priorities List.
Accordingly, the site has been evaluated with‘respect to the
areas of applicable environmental concern. One area of
concern is a Therminol spill which has been selected for
remediation and is located in the central portion of the
site (figure 2). The one~half acre area has been shown to
be underlain by soil containing PCB's resulting from past
facility activities. 1In accordance with EPA guidance, this
area of environmental concern has been designated an Opera-
ble Unit (0OU).

This Source Control OU/FFS is intended to identify,
describe and evaluate permanent solutions using alternate
technologies to the maximum extent practical to reduce the
volume, mobility and toxicity of PCB's at the site. This
study identifies the response objectives and screening
criteria for the selection of the appropriate remediation of
PCB soil at the site. Consequently, the technologies and
remgdial alternatives are evaluated with respect to meeting
the objective of source control, in accordance with Federal
and State laws including the National Contingency Plan (NCP)
and the Superfund Amendments and Reauthorization Act (SARA).

All proven and emergent technologies have been screened
and either retained or eliminated from further consideration
on the basis of technical implementability. Following the
technology screening, the retained process options have been
combined to form remedial alternatives with respect to three
different PCB concentration cleanup levels; 500 ppm, 25 ppm
and 10 ppm, and the four individual subunits (the direct
spill area, transport related areas, the excavated soils and
the impacted recharge basin). The initial remedial alterna-
tives have been classified, with respect to four categories:
1) no-action; 2) in-situ containment; 3) onsite actions; and
4) offsite actions. These alternatives have been initially
screened based upon effectiveness, implementability and
cost.
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Following the initial remedial alternative screening
process, the retained alternatives have been combined to
present the most cost-effective methods for remediating the
site as a whole. Fourteen alternatives, grouped into
1) no-action; 2) in-situ containment; 3) alternatives with a
cleanup level of 25 ppm; and 4) cleanup with a 1level of
10 ppm; have been developed and screened in detail, with
respect to nine criteria. The process option screening
criteria, the nine evaluation criteria and the role of each
criteria in the decision making process are presented in
table 1-1. ’

Two criteria, protection of human health and the
environment and compliance with the ARAR's are fundamental
requirements that have to be met in order for the remedial
alternative to be eligible for selection. They are de-
scribed as threshold factors.

The five primary balancing criteria are long-term
effectiveness and permanence, reduction of the toxicity,
volume or mobility through treatment, short-term effective-

ness, implementability and cost. The balancing criteria
allow for an evaluation of each alternatives merits and
deficiencies. The balancing c¢riteria are the primary

factors upon which the analysis of each alternative is
based.

A preliminary assessment of State and community accep-
tance is made and technical input from either the 1local
agency or community may require further modifications to the
retained alternatives.

1.1 Background

The site is an active manufacturing facility located in
Hicksville, New York (Long Island) operated by Ruco Polymer
Corporation. The immediate surrounding area consists
primarily of 1land used for industrial and commercial

purposes. The 1local topography generally slopes gently
towards the south.

TNo  ~yy
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Apparently, periodic discharges of PCB Therminol had
occurred adjacent to the pilot plant and had reportedly
affected an area about six feet square. Subsequent inves-
tigations revealed that, while only a relatively small area
has been affected below the surface soils, the PCB's have
been spread over a larger area. This is presumably a result
of surface-water runoff, sediment transport and truck
traffic. The PCB's have migrated along a ditch and into a
storm-water recharge basin and were present in soils ex-
cavated during a tank removal program adjacent to the pilot
plant undertaken by Ruco.

In general, soil contamination is shallow and limited
to the one-foot soil horizon. Soils in the vicinity of the
discharge source, however, contain concentrations in excess
of 1,000 ppm and PCB's have penetrated the soils to a depth
of 10 feet below grade, but at decreasing concentrations
with increasing depth. All of the analytical data generated
to date, including QA/QC data, have been presented to EPA
Region II. Table 1-2 presents a 1list of reports which
contain all soil-quality data and laboratory reports. The
data were reviewed for QA/QC acceptability by OCC personnel.
The data include information on the spill area obtained
during the RI.

The extent of the occurrence has been defined through
soil sampling and analysis conducted in phases from June
1983 to October 1989. The volume of soil containing with
PCB's in excess of 25 ppm is estimated at 700 cubic yards
(875 tons). The volume of soils containing PCB's in excess
of 10 ppm is approximately 1,110 cubic yards. 1Insufficient
data exist to fully quantify the volume of soil containing
PCB's in excess of 2 ppm. Plate 1 presents the concen-
trations of PCB's in the soils at the Hooker/Ruco site.
Plates 2 and 3 show the extent (horizontal and vertical)
of PCB's in the soil which exceed the 25 ppm and 10 ppm
levels, respectively.

LEGGETTE, BRASHEARS & GRAHAM, INC.
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The geology of the site is characterized by unconsol-
idated sediments (approximately 1,200 feet thick), which
exhibit a moderate to high permeability in the upper 50 to
100 feet. The local depth to ground water generally occurs
below 50 feet. PCB's have never been detected in ground
water at the site. The affected material consists of medium
to coarse sand, gravel and cobbles. The OU is underlain by
a complex of utilities, shown on plate 4.

1.2 Purpose

In accordance with SARA, this FS has reviewed potential
remedial alternatives that meet or exceed the ARAR's. The
ARAR's are established requirements that should be met to
assure cleanup levels that will protect public health and
the environment. The remedial alternatives reviewed as part
of this FFS were assessed with respect to a target cleanup
level that exceeds the 10™% to 107°% cancer risk "values.
This risk range corresponds to a 25 ppm concentration of
PCB's in the soils.

The FFS identified and screened potential remedial

measures with respect to their ability to achieve this risk-
based cleanup level.

Ton  NNH
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2.0 IDENTIFICATION OF ARAR's

2.1 Remedial Action Criteria

The remedial actions applicable to SARA must comply
with requirements or standards under Federal and State
environmental laws. The requirements that must be complied
with are those that are legally applicable or relevant and
appropriate to the substance or the circumstances of the
release. The EPA does not currently make available a
guidance document that identifies these potential ARAR's
(Federal Register, 1987). Interim guidelines provided by
the EPA to define the nature, scope and use of the ARAR's

are:
- Applicable requirements. These pertain to those

cleanup standards which specifically address a
contaminant, remedial action, location or other

circumstances at a Superfund site.

- Relevant and appropriate requirements. These
pertain to those standards, criteria or limita-
tions addressing problems or situations suffi-
ciently similar to those encountered at other
Superfund sites. For example, RCRA regulations
for capping a waste may be considered relevant and

appropriate.

ARAR's are site-specific and must be determined accord-
ingly. Therefore, ARAR's are generally identified and
incorporated as the RI/FS progresses. Where there are no
specific ARAR's for a chemical or given situation, a public
health evaluation (PHE) is used to develop risk-based

cleanup criteria. The PHE determines whether the existing z
air, soil and ground-water concentrations at a site pose a ¢
public health risk. s
ARAR's can be identified with respect to three general "
categories: Iy
[=4

(¥

LEGGETTE, BRASHEARS & GRrRAHAM, INC.



2=-2

- Chemical specific. These regquirements are usually

health or risk-based numbers limiting the concen-
tration or amount of a chemical that may be
discharged into the ambient environment. They are
independent of the location of the discharge, but
may be related to the intended use of the environ-
mental medium.

- Location specific. These restrictions are gen-

erally placed upon chemical concentrations or
releases, or upon conduct of activities, solely
because they are in a particular location.

- Action specific. These ARAR's are contingent upon

the remedial actions selected for the site. They
are based upon the implementation of particular
technologies or actions.

For the purpose of this review, chemical and location
specific requirements are grouped together as ARAR's affect-
ing selection of cleanup levels. Action specific ARAR's are
considered separately as those potentially affecting imple-
menpation of remedial actions.

If chemical specific standards or guidelines for
remedial action have not been established under State or
Federal statutes for contaminants found at a hazardous waste
site, then "To Be Considered" (TBC) criteria are used. The
NCP permits the use of TBC's for guidance purposes to
protect public health and the environment. Non-promulgated
advisories or guidance documents issued by State or Federal
governments do not have potential ARAR's status. However,
they may be considered in determining an appropriate protec-
tive remedy. The three approaches to determining relevant
cleanup levels are:

1. Cleanup to Background

This approach should only be applied to naturally

occurring compounds (e.g., metals). Consequently, the

LEGGETTE, BRASHEARS & GRAHAM, INC.
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cleanup level for manmade compounds would be "zero" or
the minimum detection limit of the analytical method in
use.
2. Cleanup to Analytical Detection Limits

The Contract Laboratory Protocol contract-required
detection limit for Aroclor 1248 is 80 ug/kg (micro-
grams per kilograms) in soil.
3. Cleanup to Levels Set by Risk Assessment

Methodology

This approach is generally used by regulatory
agencies to set standards and criteria for contaminants
in the environment. There do not appear to be any
applicable standards for spills of PCB's which occurred
prior to the effective date of the TSCA spill policy on
May 4, 1988. The Federal Register, Volume 52, No. 63,
April 2, 1987, states that the EPA will determine the

cleanup standard on a case-~by-case basis.

2.2 ARAR's and TBC Criteria
ARAR's and TBC criteria affecting the selection of

alternatives for the remediation of the OU are presented
with respect to the PCB soil.

2.2.1 Tsca

The TSCA, promulgated in 1976 and with an effective
date of February 17, 1978, requires the regulation and
disposal of all PCB's that have entered the environment if
the source of contamination prior to the spill contained
concentrations of 50 ppm or greater PCB's.

Under the TSCA, a spill is defined as a leak or other

uncontrolled discharge. The PCB's detected at the Hooker/ g
Ruco site were introduced by an accidental release. Based o
on site specific information, it is unclear whether there g
was a release of PCB's after February 17, 1978. Because of -
this uncertainty we will treat TSCA as a TBC criteria. =
N

~
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2.2.1.1 TSCA PCB Spill Cleanup Policy

The effective date of the TSCA spill policy for the
cleanup of PCB's established by the EPA, is May 4, 1988.
The TSCA policy outlines the measures which EPA considers to

be adequate for the majority of situations where PCB con-
tamination occurs during activities regulated under the
TSCA. This policy does not apply to spills that occurred
before the effective date of the policy or to actions being
taken under environmental statutes other than TSCA (e.g.,
CERCLA) such as the Hooker/Ruco site. The cleanup levels
stated in the TSCA spill cleanup policy are TBC's, but can
be considered at the site in the absence of other Federal or
State regulations.

The TSCA policy established requirements for cleaning
spills in restricted access areas. The OU is classified as
a restricted access area because it is more than 0.1 km
(kilometer) from a residential or commercial area. The
policy would require a cleanup level of 25 ppm PCB's and a
deed restriction for industrial use.

The 25 ppm cleanup value would require at a minimum, a
radial area of 0.1 km surrounding the OU to be deed re-
stricted for industrial use. A 10 ppm cleanup level would
provide for unrestricted future land use.

2.2.1.2 PCB Disposal and Treatment Requirements
Regulations promulgated under TSCA state that non-
liquid mediums that are contaminated with PCB's at concen-

trations in excess of 50 ppm must be incinerated, treated by
a method equivalent to incineration or be disposed of in a
chemical waste landfill as described in 40 CFR 761.75
(40 CFR Section 765.60 (a) (4)). These requirements are
applicable to the OU potential cleanup options and are,
therefore, considered ARAR's.

At several CERCLA sites, the EPA has required soils
containing over 500 ppm PCB's to be incinerated. The TSCA
policy for PCB disposal and treatment requirements, however,

TO0 OdH
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does not mandate additional treatment of non-liquid PCB
waste in excess of 500 ppm. At EPA's request, additional
treatment of solid PCB waste in excess of 500 ppm is clas-
sified as TBC.

2.2.1.3 Summary of ARAR's

Table 2-1 presents a summary of Federal and State

statutes covering treatment, transportation and disposal of
PCB's.

100 Od¥H

6911

LEGGETTE, BRASHEARS & GRrAHAM, INC.



3-1
3.0 IDENTIFICATION AND INITIAL SCREENING OF TECHNOLOGIES

3.1 Screening Criteria

The screening of remedial technologies is performed to
identify an adequate number of alternatives which achieve
effective reliable solutions that maintain protection of
human health and the environment over time and that minimize
the untreated waste. These technologies are then assembled
into remedial alternatives. Technologies are screened using
four criteria:

- applicability;

- effectiveness;

- implementability; and

- reliability.

Technologies that only provide partial treatment, but
can be combined with other reliable technologies to provide
effective remediation were also retained for further screen-
ing.

Another factor at this site is the applicability of the
technology to each subset of the problem. Because of the
nature of the spill and the active use of the site, four
subsets have been identified as follows:

- direct spill area: this is the area within which
the upsets occurred and is characterized by soils
that contain PCB's in excess of 1,000 ppm or by
occurrences which have significant concentrations
which have penetrated below the upper foot of

soil;

- transport-related areas: these areas are charac- %
terized by shallow, relatively 1low-level occur-
rences caused by truck traffic or surface-water §
runoff;

- recharge basin: these are characterized by the E

o

sediments in the bottom of the recharge basin
(treated separately because of the functional
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nature of the facility and the restricted access).
This recharge basin is an active, SPDES-permitted
discharge point.

- excavated soils: as part of a tank removal
program, Ruco excavated and stockpiled about
70 cubic yards of soils containing PCB's. These
remain onsite covered with plastic.

3.2 Identification of Alternatives
Table 3-1 lists all of the technologies identified in
the literature for treatment of PCB's or soils containing

PCB's. The table also provides a brief description of the
processes. Many of the technologies are not available
commercially; others would only be implementable on a cost-
effective basis if the volumes of material involved were
significant.

Field demonstration of unproven technologies might be
necessary, which could utilize much of the waste material,
yet not be approved. Some technologies also require test
burns or pilot tests, which also would utilize a significant
percentage of the waste. Alternate or emergent technologies
are used primarily at sites containing thousands of yards of
material.

Review of completed Records of Decision (ROD's) for
Superfund sites, where the primary hazardous substance was
PCB's, documented that volume was an integral factor in
determining remedial treatment. Sites that contain greater
than 10,000 cubic yards of contaminated material were
primarily treated onsite utilizing a proven or emergent
technology. Sites where the volume of contaminated sediment

=
was less than 10,000 cubic yards showed a preference for ?
offsite remedial treatment. The ROD's establish that onsite o
alternative treatment of low-volume contaminated wastes do =
not offer additional protection to human health and the ot
environment in relation to cost. E
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Site constraints cause elimination of a number of
technologies. Such constraints include underground util-
ities, vehicular and pedestrian traffic, soils characterized
as rapidly permeable overlying an aquifer, the need to
maintain a permeable condition in the recharge basin and
ownership of the site by a corporation other than OCC.

Table 3-2 is a list of the feasible technologies which
remain after initial screening. These alternatives are
developed further in Section 4.0.

3
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4.0 INITIAL SCREENING OF REMEDIAL ALTERNATIVES

4.1 Introduction

The initial screening of remedial alternatives is
designed to narrow the list of potential remedial alterna-
tives prior to a detailed analysis. The most promising
available and emergent technologies, retained after screen-
ing in Section 3.0, have been applied to each of the four
subunits at the Hooker/Ruco site. 1In addition, three PCB
concentrations have been identified and include:

- soils containing PCB's in excess of 500 ppm (the

direct spill area)

- soils containing PCB's in excess of 25 ppm (the
direct spill area, transport related areas,
excavated soils and the recharge basin soils)

- soils containing PCB's in excess of 10 ppm (the
direct spill area, transport related areas,
excavated soils and the recharge basin soils)

As required, in conformance with the NCP, both the no-action
and containment alternatives have been retained and are also

evaluated in detail.

4.2 Evaluation Criteria

The assembled remedial alternatives, separated by
subunit and concentration, have been screened using three
general criteria:

- effectiveness
- implementability
- cost

Table 4-~1 presents the remedial alternatives that
address a cleanup level of 500 ppm. The only applicable
subunit with this concentration is the direct spill area.

The onsite and offsite remedial alternatives appear to
be equally capable of fulfilling the treatment requirements

LEGGETTE, BRASHEARS & GRAHAM, INC.
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for the impacted soils in the direct spill area. Onsite
alternatives will require provisions for onsite set-up of
either bioreactors or a mobile rotary kiln incinerator. The
most substantial difference between onsite and offsite
alternatives, however is the cost. Because of the limited
volume of soil impacted with PCB's in excess of 500 ppm,
43 tons, onsite options for only this waste are not judged
to be cost effective.

Table 4-2 presents the remedial alternatives that
address a cleanup level of either 10 or 25 ppm. Each
remedial alternative has been applied to the transport
related areas, excavated soils and recharge basin soils.
Comments addressing the direct spill area (table 4-1)
although not included in table 4-2, would be applicable.

Both the onsite and offsite remedial alternatives
appear to be equally capable of fulfilling the treatment
requirements for the impacted soils in each of the subunits.
As with the direct spill area, all onsite alternatives would
require provisions for set-up of onsite equipment. Cost is
the major difference between the remedial alternatives.

As a result of the initial screening, all onsite
remedial alternatives are not judged to be cost effective,
because of the small volume of impacted soils in each
subunit. For this reason, Section 5.0 of the FFS report
combines the individual subunits into cost-effective remedi-
al alternatives for the site as a whole. The remedial
alternatives are categorized into two cleanup goals based
upon PCB concentrations, of 25 and 10 ppm. As required, in
conformance with the NCP, both the no-action and containment
alternatives are retained and developed in detail.
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5.0 DEVELOPMENT OF REMEDIAL ACTION ALTERNATIVES

Section 2.0 of this report established the objectives
of the FFS and identified ARAR's and the proposed risk based
cleanup guideline of 10 or 25 ppm for soil containing PCB's
at the OU. Section 3.0 identified and screened available
and emergent technologies for remediation of PCB's in soil.
This section contains descriptions of retained alternatives
that address the PCB soils at the site in conformance with
the NCP requirements under SARA. Scenarios are considered
that would consist of more than one technology for address-
ing the previously-identified subunits of soil.

Fourteen alternatives are presented in this section
which have been organized into four categories, based upon
PCB concentrations and selected cleanup spills.

Category 1 - No action.

Category II - Soil containment with little or no treatment.
Category III Alternatives that contain treatment or
disposal as a major component; with a clean-
up level of 25 ppm.

Alternatives that contain treatment or

Category IV
disposal as a major component; with a clean-
up level of 10 ppm.

The following is a summary of the remedial action
alternatives selected for the Hooker/Ruco site.

5.1 Category I - No Action

Under this section, the areas which have exposed soils

containing PCB's would be fenced off to limit access, thus %
reducing human exposure. A six-foot high chain-link fence e
would be 1installed to prevent unauthorized access and §
prevent human contact with the contaminated soils. The

fencing would extend approximately 1,500 linear feet, and E
encompass the pilot plant and Sump No. 3. Deed restrictions b

would be obtained to avoid disturbance of the soils in the
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future. Long-term surface runoff, ground-water, and air
monitoring programs would be implemented to assess the
environmental risks and identify potential receptors.
Monitoring samples would be collected quarterly and an
annual report would be completed. Monitoring would continue
for 30 years following site closure. This alternative would
essentially leave the site in its present condition.

5.2 Category II - In-Situ Containment
This method would consist of paving all soils which
contain PCB's in excess of 10 ppm in the direct spill area

and transport related areas. Approximately 7,700 square
feet of area would require paving. Twelve inches of clean
fill would be placed and compacted over the targeted area,
followed by 3 inches of asphalt on top of the bedding
material. Deed restrictions would be obtained to avoid
distribution of the soils in the future. Long-term in-
spection of the containment structure would be required.
Containment of the PCB soils does not address the
already excavated soils or the recharge basin sediments.
Appfoximately 70 cubic yards of soil have been excavated by
Ruco. This waste is stockpiled east of the pilot plant and
is stored on and covered with plastic. The excavated soil
has been removed from its in-situ status, and redisposition
would require that the site conform to the requirements of a
TSCA chemical waste landfill described in 40 CFR 761.64 and
at a minimum, involve future evaluation of the site every
five years to ensure protection of human health and the
environment. The recharge basin is an active SPDES -

permitted discharge point and paving would destroy the %
functional nature of the basin. The recharge basin could be o
filled with the excavated soil and capped similar to the =
transport related areas. A new recharge basin would be =
constructed to replace the existing one. -

~
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5.3 Category III

Six remedial alternatives have been identified that

provide treatment of the PCB soils/sediment to cleanup level
of 25 ppm.

5.3.1 Offsite Landfill

This alternative involves excavating all soils and

sediment that contain PCB's in excess of 25 ppm, approxi-
mately 700 cubic yards. Initial excavations would be made to
the footing depths adjacent to the pilot plant and then
sloped away from the building. Steel sheet piling will be
installed in'the direct spill area and soil material will be
excavated to the final depth. The excavated area would be
backfilled with clean fill and the PCB soils/sediment would
be transported and disposed of at a prevent TSCA chemical
waste landfill. Scils containing greater than 10 ppm would
be paved with an asphalt cap to prevent human ekposure.
Deed restrictions, up to 0.1 km surrounding the spill area,
would be obtained to maintain the adjacent property as an
industrial restricted area. Long-term inspection of the
capbed area would be completed to ensure protection of human
health and the environment.

5.3.2 Offsite Landfilling and Offsite Thermal Destruction
of Soils Containing PCB's in Excess of 500 ppm.

This alternative would include all of the same proce-
dures as Alternative 4.3.1, but in addition, soil containing
PCB's in excess of 500 ppm, would be transported to a
permitted Annex I incinerator and the waste would be burned
off. Approximately 36 cubic yards of material in excess of
500 ppm will require additional treatment.

5.3.3 Onsite Bioremediation

Onsite bioremediation commercially available through
Detox, Inc. of Sugarland, Texas. Onsite bioremed-
iation would be completed in a series of steps. Leach
beds would be constructed at the site, and the leach
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LEGGETTE, BRASHEARS & GRAHAM, INC.



S5=4

beds would be lined and equipped with underdrains. All soil
and sediment that contain PCB's in excess of 25 ppm would be
excavated and placed on the leaching beds. The excavated
soils/sediments would be washed with detergents and the
leachate would be collected. The leachate would be in-
troduced into a bioreactor and the leached soil would then
be fed into the bioreactor.

Soils containing greater than 10 ppm would be paved
with an asphalt cap and long-term inspection of the contain-
ment system would be required to ensure continued protection
of human health and the environment. Deed restrictions, up
to 0.1 km surrounding the impacted areas, would also be
obtained to maintain the industrial restricted status of the
operable unit.

5.3.4 Onsite Bioremediation and Offsite Thermal Destruction
of Soils which Contain PCB's in Excess of 500 ppm.

This alternative would include all of the same proce-

dures as Alternative 4.3.3, but would provide for soil

conpaining PCB's in excess of 500 ppm, to be segregated

during excavation activities. The segregated soils would be

transported to a permitted Annex I incinerator and the waste
would be thermally destroyed. Approximately 36 cubic yards
of soil will require thermal destruction.

This alternative would expedite the bioremediation
process by 1limiting the concentration of soil containing
PCB's at 500 ppm.

5.3.5 Onsite Incineration

A mobile incinerator 1is available for commercial
applications through Thermodynamics Corporation of Bedford
Hills, New York. The process is described fully in their

100 DuH

literature, which is presented in the Appendix. Soil
containing PCB's in excess of 25 ppm would be excavated,
incinerated and the ash would be returned to the excavation.
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treated as hazardous waste, unless redisposition of treated
material will not be considered disposal, pursuant to RCRA
as proposed for CERCLA sites, (Federal Register Vol. 54,
No. 194, PG. 41566; October 10, 1989).

Soil containing greater than 10 ppm would be paved with
an asphalt cap and long-term routine inspections of the
containment system would be required to ensure continued
protection of human health and the environment. Deed
restrictions, up to 0.1 km surrounding the impacted areas,
would also be obtained to maintain the industrial restricted
status of the operable unit.

5.3.6 OQffsite Incineration

This technology would involve excavation of all soils
in excess of 25 ppm and replacement with clean fill. The
excavated soil would be transported to a permitted Annex I
incinerator and the waste would be thermally destroyed.
Further treatment of the residual ash following thermal
destruction may be required if the waste ash still contains
hazardous components. Because the residual ash from thermal
destruction often requires additional treatment prior to
disposal, offsite thermal destruction is primarily employed
for liquid wastes.

Soil containing greater than 10 ppm would be paved with
an asphalt cap and long-term routine inspections of the
containment system would be required to ensure continued
protection of human health and the environment. Deed
restrictions, up to 0.1 km surrounding the impacted areas,
would also be obtained to maintain the industrial restricted
status of the operable unit.

5.4 Category IV

Six remedial alternatives have been identified that
provide treatment of the PCB soils/sediment; with a cleanup
criteria of 10 ppm. The technologies in Category IV are
similar to those presented in Category III, however,
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additional volumes of soil and sediment will be treated;
approximately 1,100 cubic yards. In addition, capping and
deed restrictions would not be required because the cleanup
level corresponds to the TSCA spill cleanup policys' non-
restricted definition.

5.4.1 Offsite Landfill
This alternative involves excavating all soils and

sediment that contain PCB's in excess of 10 ppm. The
excavation would be completed according to procedures
presented in Section 4.3.1. The excavated area would be
backfilled with clean fill and the PCB soils/sediment would
be transported and disposed of at a permitted TSCA chemical
waste landfill.

5.4.2 O0Offsite Landfilling and Thermal Destruction of Soils
in Excess of 500 ppm '

This alternative would include all of the same proce-
dures as Alternative 4.4.1, but soil containing PCB's in
excess of 500 ppm would be segregated, transported to a
perﬁitted Annex I incinerator and the waste would be
thermally destroyed. Approximately 36 cubic yards of soil

would be incinerated.

5.4.3 Onsite Bioremediation

This alternative would include the construction of
leach beds equipped with a liner and underdrains on the
site. All soil and sediment containing PCB concentrations
in excess of 10 ppm would be excavated and placed in the
leach beds. The excavated soil and sediment would be washed

with detergents and the leachate would be collected. The %
leachate would be injected into the bioreactor and the o
leached soils would then be fed into the bioreactor. S
—
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5.4.4 Onsite Bioremediation and Offsite Thermal
Destruction of Soils which Contain PCB's in Excess

of 500 ppm
This alternative would entail all of the same proce-

dures as Alternative 4.4.3, but would provide for soil
containing PCB's in excess of 500 ppm to be segregated. The
segregated soils would be transported to a permitted Annex I
incinerator and the waste would be thermally destroyed.
Approximately 36 cubic yards of soil would be thermally

destroyed.

5.4.5 Onsite Incineration
Soil containing in excess of 10 ppm would be excavated,

incinerated and the ash would be returned to the excavation.

The volume of soils requiring incineration is approximately
1,100 cubic yards. The incineration process is identical to

those described in Section 4.3.5.

5.4.6 Offsite Incineration

This technology would involve excavation of all soils
in'excess of 10 ppm and replacement with clean fill. The
excavated soil would be transported to a permitted Annex I
incinerator and the waste would be thermally destroyed.
Further treatment of the residual ash following incineration
may be required if the waste material still contains hazard-

ous components.
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6.0 EVALUATION OF REMEDIAL ALTERNATIVES

6.1 Introduction

This section provides the analysis and presentation of
relevant information which are required to provide a founda-
tion for the selection of a remedial alternative at the
Hooker/Ruco PCB OU. All retained alternatives, which were
discussed in detail in Section 5.0 have been assessed

against nine evaluation criteria as required in the NCP
40 CFR 300.430(e).

6.2 Evaluation Criteria

To evaluate the relative merits and deficiencies of the
retained remedial alternatives, the following nine criteria
have been considered.

- short-term effectiveness

- long-term effectiveness

- reduction of toxicity, mobility and volume

- implementability

- costs

- compliance with the ARAR's

- overall protection of human health and the
environment

- State acceptance

- community acceptance

The evaluation of the retained alternatives against the
nine criteria are summarized in table 6-1. Detailed cost

estimates for each alternative are presented in table 6-2.

6.3 Category I ~ No Action

The site is an active manufacturing facility and
although the majority of the OU area is paved, the potential
for airborne releases from the already excavated soil or the
recharge basin do exist. The no action alternative will not
achieve any of the remedial response objectives. The
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alternative does not result in a reduction of the mobility,
toxicity or volume of PCB soils and for this reason, a
substantial risk to human health and the environment would
remain at the site. The no action response, although easily
implemented and inexpensive, does not fulfill the require-
ment of SARA that to the extent practicable the selected
remedy uses permanent solutions. The no action response was
retained to establish a base 1line against which other
retained remedial alternatives could be evaluated.

6.4 Category II - In-Situ Containment

In-situ containment of the spill and transport related
areas could achieve a substantial reduction in the exposure
potential in a relatively short time period, approximately
three weeks. The long-term effectiveness of the containment
system is subject to disruption, however, because the OU
area is underlain by a high percentage of utilities.” Access
to the utilities would require health and safety precautions
and a health and safety plan would have to be kept onsite
for such eventualities.

" fThis remedy has been employed at Superfund sites
containing both small (4,800 cubic yards) and large
(45,000 cubic yards) volumes of PCB waste. Onsite contain-
ment is a proven solution that satisfies the requirements
for a significant reduction of the mobility of the PCB
waste. This alternative provides a high level of effective-
ness at a low cost.

In-situ containment, however, does not address the
excavated soil or the recharge basin soils and sediments.
This option is unsuitable unless the recharge basin's
function as a permitted discharge point is eliminated or
taken over by another basin.
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6.5 Category III - Institutional Actions with a Cleanup

Level of 25 ppm

6.5.1 Offsite Alternatives
Three offsite alternatives under Category III have been

retained and evaluated. They include landfilling,
incineration and a combination of landfilling and incin-
eration. All offsite options address exposure to the PCB's
via ingestion, direct contact and inhalation pathways.
Removal of the waste will significantly reduce the present
and future onsite risks to human health and the environment.

Of the retained offsite technologies in Category III,
offsite land disposal of the 700 cubic yards of soil offers
the most cost-effective method of remediation of the per-
ceived environmental threat. Preference for selecting this
alternative has been found in ROD's for Superfund sites that
have characteristics similar to the Hooker/Ruco §Site, an
example being the MGM Brakes site (EPA/ROD/ROA-88/018).

Offsite incineration is extremely cost prohibitive with
respect to its overall effectiveness and does not increase
pro%ection of public health and the environment related to
materials handling and exposure 1levels when compared to
disposal in a TSCA landfill. Supporting ROD's for selection
of this alternative have been found to exist at a limited
number of Superfund sites, but only where the primary media
containing PCB's was liquid waste.

A combination of landfilling and thermal destruction,
would provide an effective method of remediating, the PCB
wastes with an added benefit of partial treatment as an
integral part of the technology. The incineration of
36 cubic yards of soil containing PCB's in excess of 500 ppm
is much more costly, however, and does not offer additional
protection of public health and the environment.

All of the offsite options are highly implementable
using proven technologies to remediate the PCB waste. The
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cleanup criteria of 25 ppm will, however, require deed
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restrictions to maintain the industrial restricted status.
Implementation of deed restriction is not administratively
difficult on the Ruco Polymer property, but restrictions

which would extend onto Grumman property may be difficult to
obtain.

6.5.2 Onsite Alternatives

Three onsite alternatives under Category III have been
retained and evaluated. They include bioremediation,
bioremediation with offsite incineration, and onsite incin-
eration. Superfund sites, where onsite remedies have been
selected, characteristically contain volumes of PCB waste in
excess of 10,000 cubic yards. The Hooker/Ruco site, howev-
er, contains only 700 cubic yards and onsite remedial
alternatives are extremely cost prohibitive. 1In addition,
OCC does not own or operate the plant and all onsite or
long-duration solutions may be logistically difficult.

Both onsite bioremediation and onsite incineration
require pilot testing, effectiveness demonstrations, and
mobilization and demobilization. These factors significant-
ly increase the cost for the destruction of a small volume
of wastes.

Bioremediation has ambient temperature constraints,
which require the treatment to be completed during the
summer months. Because bioremediation has been estimated to
require two years (Detox presentation in the Appendix) to
complete, the short-term effectiveness of this approach is
significantly reduced.

The onsite alternatives in Category III will not
address soils with PCB's less than 25 ppm. Because residual

PCB waste will remain onsite, administrative deed re- ;
strictions will be required to maintain the site's indus- o
trial restricted status. Implementation of deed re- S
strictions is not administratively difficult on the Ruco -
Polymer property, but may be difficult on Grumman property. o
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6.6 Category IV - Institutional Actions with a Cleanup

Level of 10 ppm

6.6.1 Offsite Alternatives
Discussions identical to Section 5.5.1 exist for the

three offsite alternatives retained and evaluated in Catego-
ry IV. The implementation of each solution, however, would
be enhanced because the requirement for administrative deed
restrictions are not applicable.

6.6.2 Onsite Alternatives

The three retained onsite alternatives; bioremediation,
bioremediation and offsite incineration, and onsite incin-
eration, are cost prohibitive and difficult to implement on
an active manufacturing facility not owned by OCC.
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TABLE 1+

OCCIDENTAL CHEMICAL CORPORATION
HOOKER/RUCO SITE
HICKSVILLE, NEW YORK

RELATIONSHIP OF SCREENING CRITERIA TO THE
NINE EVALUATION CRITERIA

SCREENING NINE EVALUATION ROLE OF CRITERIA DURING
CRITERIA CRITERIA REMEDY SELECTION
Overall Protection of Human Health ]
and Environment
Compliance with ARARS a “Thrashold” Factors
Efiectivensss
Long-term Effectiveness and Pormnnuneol
Reductions in Toxicity, Mobikity, and
'/ h Ti
'olume Through Treatment “Primary Balancing” Factors -
Short-term Effectivensss
implementabiiity | Implementabiiity
Cost Cost
—_
State Acceplance
“Modifying® Considerations
o ~yan Community Acceptance ]
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TABLE 1-2

OCCIDENTAL CHEMICAL CORPORATION
HOOKER/RUCO SITE
HICKSVILLE, NEW YORK

Reports Containing Analytical Data
For PCB's in Soil

Report of Ground-Water and Soils Investigations at the Former Ruco
Division Plantsite, Hicksville, New York; Leggette, Brashears &
Graham, Inc., August 1984.

Report of Ground-Water and Soils Investigations at the Former Ruco
Division Plantsite, Hicksville, New York, Second Round of Sampling;
Leggette, Brashears & Graham, Inc., February 1986.

Former Ruco Division Plantsite, Hicksville, New York, Results of
Soils Investigation in the Vicinity of the Pilot Plant Therminol
Spill; Leggette, Brashears & Graham, Inc., January 1987.

Ruco Polymer Corporation Site, Hicksville, New York, Additional
Soil Investigations in the Vicinity of the Pilot Plant; lLeggette,
Brashears & Graham, Inc., February 1988.

Ruco Polymer Corporation Site, Hicksville, New York, Progress
Report on Delineation of Aroclor Soil Contamination; Leggette,
Brashears & Graham, Inc., June 1988.

Hooker/Ruco Site, Hicksville, New York, Analytical Results of
Samples Obtained From Excavated Soils; Leggette, Brashears &
Graham, Inc., December 1988,

Draft Remedial Investigation Report, Hooker/Ruco Site, Hicksville,
New York.
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TABLE 2-1

OCCIDENTAL CHEMICAL CORPORATION
HOOKER/RUCO SITE
HICKSVILLE, NEW YORK

Summary of Applicable or Relevant and
Appropriate Requirements for Remediation
of Soils with PCB's

Toxic Substance Control Act (TSCA)
40 CFR, Chapter II, - excludes spills previous to May 4, 1987 under
TSCA (Federal Register 4187)
40 CFR, Chapter IV 761 (40 CFR 765.60) - removal; disposal limits
40 CFR 765.75, chemical waste landfills
40 CFR 761.70, PCB destruction limits in incinerator

Comprehensive Environmental Response
Compensation and Liability Act (CERCLA)

40 CFR 300.65, removals
40 CFR 300.68, remedial action
40 CFR 300.70, methods of remedying releases

National Contingency Plan (NCP)
Amendments to CERCLA

Superfund Amendments and Reauthorization Act (SARA)
Amendments to CERCLA

Resource Conservation and Recovery Act (RCRA)
40 CFR 261-ID: listing hazardous waste
40 CFR 264, subparts B, F, G, N, O
40 CFR 265, subparts B, F, G, N, O, P, Q
Bazardous and Solid Waste Amendments to RCRA
RCRA Remedial Facility Investigation (RFI) Guidance

Volume I EPA 530/SW-87-001, July 1987, draft

New York State Solid Waste Management Regulations

s
o
6NYCRR Part 212 - general process emission sources 0
6NYCRR Part 360 o
6NYCRR Part 370-373(4) =
6NYCRR Part 364 - generator requirements -
ot
ot
o
-4
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TABLE 2~1
(continued)

OCCIDENTAL CHEMICAL CORPORATION
HOOKER/RUCO SITE
HICKSVILLE, NEW YORK

Summary of Applicable or Relevant and
Appropriate Requirements for Remediation
of Soils with PCB's

United States Department of Transportation (USDOT)

49 CFR 172, 173, generator requirements
40 CFR 263, generator requirements

40 CFR 262.3, shipping and packing

49 CFR 173, shipping and packing

Occupational Safety and Health Act (OSHA)

All regqulations including NIOSH 1985
29 CRF 1926, Subpart C

LEGGETTE, BRASHEARS & GRAHAM, INC.
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TABLE 3-1

OCCIDENTAL CHEMICAL CORPORATION
HOOKER/RUCO SITE
HICKSVILLE, NEW YORK

-

Identification and Initial Screening of Remedial
Technologies for Soils Containing PCB's

Technology Description Reason for Elimination During
Initial Screening

No Action Physical and institutional site restrictions. Retained
Onsite Technologies which do not entail removing the soil from the site.

Remediation

Incineration Excavate soi]l and feed to an onsite mobile incinerator approved Retained

for PCB destruction by EPA; ash disposal in excavation.

Advanced Electric The AER is a patented thermal treatwent process that uses a high This technology is unproven in field
Reactor temperature fluid wall reactor. Carbon electrodes heat a vertical applications.

reactor core to incandescence. As wastes fall through the core by

gravity flow, they are rapidly heated via radiant heat transfer

to 2,200°C. The feed 1s isolated for the core walls by a gaseous

blanket of nitrogen that flows radially inward through the porous

core wall. PCB's are transformed as principal products into

. C1_, HC1, elemental carbon, and solid-derived waste by pyrolysis.
Aiter ieaving the main reactor, the product gas and vaste solids pass
through two post-reactors, one providing additional high-

L]
9611 100 OuH temperature (1095°C) residence time and the other cooling the

LEGGETTE, BRASHEARS & GRAHAM, INC.



TABLE 3-1
(continued)

OCCIDENTAL CHEMICAL CORPORATION
HOOKER/RUCO SITE
HICKSVILLE, NEW YORK

Identification and Initial Screening of Remedial
Technologies for Soils Containing PCB's

Technology Description Reason for Elimination During
Initial Screening

Advanced Electric gas to around 538°C. Product gas goes through a baghouse for
Reactor fine particle removal, an aqueous-caustic scrubber for chlorine
(cont inued) removal, and activated carbon beds to remove any organic residues.

The AER and auxiliary equipment (crushers, grinders, etc.) require
approximately 1,300 kilowatt-hours per ton of soil treated. The
soil must be dried and sized to no larger than 35 mesh before it
can be fed to the reactor.

Containment/ Create a chemical waste landfill on the property which would Technical requirements for a chemical

Encapsulation conform to RCRA standards; obtain RCRA Part B permit; excavate waste landfill (Fed. Reg. Vol. 44,
and 1andfill the soil; provide physical and institutional No. 106, 5/31/79) include: “soils:
restrictions. The landfill site shall be located

in thick, relatively impermeable
formations such as large area clay
pans, fhere this is not possible,
the soil shall have a high clay and
silt content...” This condition
cannot be met and would require a
waiver. This is also a high cost
alternative considering the tech-

L6TT 100 oOun nological and permitting require-
ments.

LEGGETTE, BRASHEARS & GRANAM, INC.



TABLE 3-1
(continued)

OCCIDENTAL CHEMICAL CORPORATION
HOOKER/RUCO SITE
HICKSVILLE, NEW YORK

Identification and Initial Screening of Remedial

Technologies for Soils Containing PCB's

Technology

Description

Reason for Elimination During
Initial Screening

Chemical Methods
KPEG Terraclean-CL

Terraclean-Cl 18 a patented extraction process that chemically
dehalogenates PCB's under mild conditions. During this
process, contaminated soil is mixed with an equal volume

of 150°C solvent and rotated in a mixer. The solvent
consists of a mixture of polyglycols and capped polyglycols
(PEG and PEGM), potassium hydroxide (KOH), and dimethyl
sulfoxide (DMSO). DMSO acts as a catalyst and phase trans-
fer agent to extract the PCB's from the soll. The actual
solvent composition is determined by soil and contaminant
characteristics, Extraction time also depends on soil and
contaminant type, but is usually between 30 and 120 minutes,
After extraction, the major portion of the solvent {s de-
canted from the soil and any residual solvent or dechlorin-
ated by-products are removed by triple-rinsing the soll with
water.

This technology has been selected at the
Wide Beach Superfund site. Pilot-scale
testing has been completed, but full
scale implementation has not been under-
taken. The technology is not commer-
cially available. The Hooker/Ruco site
is too small to provide the volume of
material for cost-effective implementa-
tion,

LARC Process

The Light Activated Reduction of Chemicals (LARC) process
uses UV light to dehalogenate chlorinated compounds that

have been extracted from contaminated soils. lsoprophnol
is used as the extraction solvent because it is relatively
inexpensive and dissolves PCB's readily. Soils are first

None of the technologies in this category
have been proven in field conditions.

The Hooker /Ruco site is too small to
provide the volume of material or finan-
cial support to sustain experimentation.

LEGGETTE, BRASHEARS & GRAHAM, INC.



TABLE 3-1
(cont inued)

OCCIDENTAL CHEMICAL CORPORATION
HOOKER/RUCO SITE
HICKSVILLE, NEW YORK

Identification and Initial Screening of Remedial

Technologies for Soils Containing PCB's

Technology

Description

Reason for Elimination During
Initial Screening

Bio-Clean Process
{continued)

Bloomington, Minnesota. A limitation of their treatment is
that high PCB concentrations (300 ppm) can inhibit or halt
the degradation process. This requires controlling concen-
tration levels with a premix tank or similar device.

Detox Augmented
Bioreclamation

Augmented bioreclamation uses a detergent leaching process to
reduce the concentrations of PCB's in the soil. The leachate
is then fed to a bioreactor, followed by the soil. The re-
mediated soil is replaced in the exacavation.

Retained.

In Situ Remediation

Methods which do not require excavation of the soil.

Battelle In Situ
Vitrification

66
II IOO OHH

Vitrification stabilizes contaminated soils by melting them

in situ to form a vitrified block of durable, crystalline glass.
The temperatures involved (1700°C) pyrolyze organic materials,
vhich Aiffuse to the surface for collection, combustion, and
treatment. Any remaining ash or incombustible material is en-
capsulated in the melt. In laboratory tests, cylindrical molyb-
denum electrodes were placed in contaminated soil. A path was

The presence of underground utilities
renders this technique infeasible.

A gas collection cover is also needed.
Gas escape into buildings is likely and
dangerous.

LLEGGETTE, BRASHEARS & GRaHAM, INC.




TABLE 3-1
{continued)

OCCIDENTAL CHEMICAL CORPORATION
HOOKER/RUCO SITE
HICKSVILLE, NEW YORK

Identification and Initial Screening of Remedial
Technologies for Soils Containing PCB's

Technology Description Reason for Elimination During
Initial Screening
OHM Methanol subsequently incinerated. The decontaminated soil can then
Extraction be landfarmed for degradation of residual methanol, and vaste-
(continued) waters are treated in a holding pond.

Soilex Solvent
Extraction

Developed at Oak Ridge National Laboratory, this extraction
process uses kerosene and water as the solvent of choice.
Water assists in breaking up soil particles, and PCB's and
oil are soluble in the kerosene. Soil-to-water ratlos of
3 to 5 and soil-to-kerosene ratlos of 3 to 5 were found to

be most effective.

Three counter-current batch stir tanks

were used in the pilot study to extract PCB's from soil.
Each batch of sediment require one day in each of the stir
tanks for treatment, with most of the processing time being

spent in allowing

the solid and 1iquid phases to settle and

separate. PCB contaminated kerosene is recovered by steam
stripping, which concentrates the PCB's in the still bottoms.
The concentrated PCB product is treated and disposed of as a

RCRA waste.

MODAR Supercritical
Water Oxidation

00¢T TO00 DdH

This oxidation process uses temperatures and pressures of super-
critical water (above 374°C and over 218 atmospheres) to convert
hazardous organics to carbon dioxide, water, and other less

harmful products.

The sediments are fed to the oxidizer as a

LEGGETTE, BRasuears & Granam, Inc.



TABLE 3-1
{continued)

OCCIDENTAL CHEMICAL CORPORATION
HOOKER/RUCO SITE
HICKSVILLE, NEW YORK

Identification and Initial Screening of Remedial
Technologies for Soils Containing PCB's

Technology

Description Reason for Elimination During
Initial Screening

MODAR Supercritical
Water Oxidation

pressurized, heated slurry (20-40 percent solids). Pressurized
oxygen and a source of organic fuel (required to provide the

energy needs of the oxidation process) are also added to the
oxidizer. In the oxidizer, chlorine atoms from chlorinated

organics are transformed to chloride ions, nitrogen to nitrogen

gas, sulfur to sulfatei‘ and+ghosphotous to phosphates. By adding
cations (e.g., Na , Mg , Ca ), inorganic salts are formed. The
effluent from the oxldizer is then fed to a salt and sediment separa-
tor where solids are removed as a slurry.

Biological

Bio—-Clean Process

Toect

1oo

Oud

The Bio-Clean process uses specially selected, naturally This technology would be feasible for
occuring microorganisms to degrade PCB's. Contaminated the transport-related areas and the
sediments are first sterilized vith heat and caustic before sump sediments. The high concen~
being innoculated with the selected bacteria. After innocu- trations of PCB's in the spill area
lation, the PCB soil degrades over approximately a three- render this technique unreliable.

day period. The degradation is an aerobic process and uses
sterile filtered air for oxygen requirements. Degradation
products are CO_, NaCl and bacterial cells. The micro-
organism Arthrogacterta sp was used in laboratory tests,

but other species including Alcaligenis eutrophus and Pseu-
domonas putida show capabilities for degrading PCB's as well.
The Bio-Clean process was developed by Bio-Clean, Inc. of

LEGGETTE, Brasuears & Grauam, Inc.



TABLE 3-1
{continued)

OCCIDENTAL CHEMICAL CORPORATION
HOOKER/RUCO SITE
HICKSVILLE, NEW YORK

Identification and Initial Screening of Remedial

Technologies for Soils Containing PCR's

Technology

Description

Reason for Elimination During
Initial Screening

Bio~Clean Process
(continued)

Bloomington, Minnesota. A limitation of their treatment is
that high PCB concentrations (300 ppm) can inhibit or halt
the degradation process. This requires controlling concen-
tration levels with a premix tank or similar device.

Sybron's Augmented
Bioreclamation

Augmented bioreclamation uses a detergent leaching process to
reduce the concentrations of PCB's in the soil. The leachate
is then fed to a bioreactor, followed by the soil. The re-
mediated soil 1s replaced in the exacavation.

Retained.

In Situ Remediation

Methods which do not require excavation of the soil.

Battelle In Situ
Vitrification

zozl 100 DdH

Vitrification stabilizes contaminated soils by melting them

in situ to form a vitrified block of durable, crystalline glass.
The temperatures involved (1700°C) pyrolyze organic materials,
which diffuse to the surface for collection, combustion, and
treatment. Any remaining ash or incombustible material is en-
capsulated in the melt. In laboratory tests, cylindrical molyb-
denum electrodes were placed in contaminated soil. A path vas

The presence of underground utilities
renders this technique infeasible.

A gas collection cover is also needed.
Gas escape into buildings is likely and
dangerous.

LEGGETTE, BRASHEARS & GrAnAM, INC.



TABLE 3-1
(continued)

OCCIDENTAL CHEMICAL CORPORATION
HOOKER/RUCO SITE
HICKSVILLE, NEW YORK

Identification and Initial Screening of Rewedial
Technologles for Solls Containing PCB's

Technology

Description

Reason for Elimination During
Initial Screening

Battelle In Situ

established by placing a graphite and glass frit mixture between

Vitrification the electrodes on the soil surface. Electric power vas applied
{cont inued) for about six hours, resulting in the formation of the vitri-
fied block. The disadvantages of the vitrification process are
that the soil must be pre-dried (requiring extra energy costs)
and the product is a crystallinme block which is more costly to
redeposit.
In Situ Cementatious grouts are injected into the soil to form non- Existing utilities would be incorpor-
Immobilization leaching monolithic blocks of soil/grout. ated in the blocks and would be un-
serviceable. The recharge basin would
no longer be able to function and
would require replacement and repermit-
ing.
In Situ The Sybron Bi-Chem process 1s a biological degradation technique Unavailable for commercial applications.
Bloremediation that uses aerobic and anaerobic microbial activity for in situ May have limitations in high concentra-

Sybron Bi-Chem 1006

¢oel Too Odd

decontamination of sedisents. Although the process is still un-
dergoing laboratory testing, the proposed concept involves inject-
ing microorganisms and nutrients into submerged sediments and
containing them while degradation occurs over an extended period.
In tests on Hudson River PCB-contaminated sediments and municipal

tions of PCB's.

LEGGETTE, Brasurars & Grauaat, Inc.



TABLE 3~1
{continued)

OCCIDENTAL CHEMICAL CORPORATION
HOOKER/RUCO SITE
HICKSVILLE, NEW YORK

Identification and Initial Screening of Remedial

Technologies for Solls Containing PCB's

Technology

Description

Reason for Elimination During
Initial Screening

Sybron Bi-Chem 1006

sewage sludge, Sybron Bi-Chem has shown some success in reducing

{continued) PCB levels. However, engineering data and cost information
necessary to determine the feasibility of the technique is not
yet available.
Containment Utilizes multimedia caps or paving materials to isolate the soils Retained.
from contact. Institutional restrictions put in place.
Encapsulation Ut}llze slurry walls and capping to encapsulate the soils. There is no low-permeability layer for

the walls to key into. Pressure
injected grouts to form a basement
layer may be unreliable and Aifficult
to test. Given the great depth to
water (£50 ft) this technology has
no advantages over containment.

Offsite Remediation

Excavation and removal from the site.

Retained.

PozT 14, ot
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TABLE 3-1
(continued)

OCCIDENTAL CHEMICAL CORPORATION
HOOKER/RUCO SITE
HICKSVILLE, NEW YORK

Identification and Initial Screening of Remedial
Technologies for Soils Containing PCB's

Technology Description Reason for Elimination During
Initial Screening

Incineration Excavation and incineration at an Annex I approved incinerator; Retained.
landilling of ash.

Chemical Waste Excavation and disposal at an approved chemical waste landfill. Retained.
Landf11l

S0ZT 100 Dy
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TABLE 3-2

OCCIDENTAL CHEMICAL CORPORATION
HOOKER/RUCO SITE
HICKSVILLE, NEW YORK

Technologies for Addressing Soils Containing PCB's

Retained After Initial Screening

No Action

Oonsite Actions
Incineration
Biological

In~Situ Actions
Containment

Offsite Actions
Incineration
Landfill

100 DdH

90Ct
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TABLE 4-1

OCCIDENTIAL CHEMICAL CORPORATION
HOOKER/RUCO SITE
HICKSVILLE, NEW YORK

Process Options and Operable Unit Evaluation for a
Remediation Level of 500 ppam (parts per million)

Category Remedial Operable 500 ppm Effectiveness Implementability Onit
Alternative unit volume or area cost
1/
No - Action Security Spill area 30 1.ft~ Not effective. Required for Highly implementable. $3.33/1.ft
measures consideration by NCP.
In-situ Containment Capping Spill area 100 sq.ft Effective in reducing dermal contact. Highly implementable. $3.00/3q.ft

Does not reduce the toxicity or
volume of the PCB soils.

Ounsite Alternatives Biological Spill area 43 toos Effectiveness is reduced because Onsite provisions would be required $4,288/ton

treatment of the long time span required to construct bioreactors. Units are

for remediation to be implemented. readily available. Would require

Because of PCB concentrations, pilot testing prior to acceptance.

bioreaction will require multiple

steps.
Thermal Spill area 43 tons Highly effective. This alterna- Provisions would be required to $3,963/ton
destruction tive will destroy the PCB waste. errect an onsite rotary kiln. Area

would be required to store untreated
soll prior to incineration. Would re-
quire pilot testing prior to acceptance.

Offsite Alternatives Landfilling Spill area 43 tons This alternative is effective in Highly implementable. This alterna- $473/ton
removing the PCB soils, however, tive has been employed at other
it will not reduce the toxicity hazardous waste sites.

or net volume of impacted solls.

Thermal Spill area 43 tons Highly effective. This alterna- Highly implementable. This alterna- $1,775/ton
destruction tive will permanently destroy the tive has been employed at other
PCB waste. hatardous waste sites.
1/ Linear feet
L0C
I Too D4l
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OCCIDENTAL CHEMICAL CORPORATION
HOOKER/RUCO SITE
HICKSVILLE, NEW YORK

Process Options and Operable Unit Evaluation for
Remediation Levels of 10 and 25 ppm

Category Remedial Operable Volume/Area Effectiveness Implementability Unit Cost
alternatives unit
25 ppm 10 ppm 25 ppm 10 ppm
No - Action Security Transport related 800 l.ft}'/ 1,000 1.ft Not effective. Required for Highly implementable. $3.33/1. £t $3.33/1. £t
areas for consideratfon by NCP.
Excavated soils 240 1.ft 240 1.ft Not effective. Required for Highly i{mplementable. $3.33/1. £t $3.33/1.f¢
for consideration by NCP.
Recharge basin 300 1.ft 300 1. ft Not effective. Required for Highly implementable. $3.33/1. €t $3.33/1. £t
for consideratfon by NCP.
In-Situ Capping Transport related 3,800 sq.ft 4,700 s3q.ft Effective in reducing dermal Easily implemented. $3/8q. £t $3/aq. ft
Containment areas contact. Does not reduce the
volume or toxicity of the sofil.
Excavated areas 410 sq.ft 410 sq.ft Effective in reducing dermal Difficult to pave excavated soils. $3/sq. ft $3/sq. ft
contact. Does not reduce the
volume or toxicity of the sofil.
Recharge basin 770 sq.ft 2,400 sq.ft Effective in reducing dermal Easily implemented, however, will $3/8q. ft $3/sq. £t
soils contact. Does not reduce the destroy existing recharge basins'
volume or toxicity of the soil. function.
Onsite Biological Transport related 640 tons 830 tons Effectiveness is reduced be- Onsite provisions would be required §1,034/ton §980/ton
Alternatives treatment areas cause of the anticipated time to construct bforeactors. This al-
span required for this alterna- ternative would require pilot testing
tive. prior to acceptance. Bioreactors are
available commercially.
LEGGETTE, BRASHEARS & GRAHAM, INC.
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TABLE &
(continued)

OCCIDENTAL CHEMICAL CORPORATION
HOOKER /RUCO SITE
HICKSVILLE, NEW YORK

Process Options and Operable Unit Evaluation for
Remediation Levels of 10 and 25 ppm

Category Remedial Operable Volume /Area Effectiveness Implementability Unit Cost
alternatives unit
25 ppm 10 ppm 25 ppm io ppm
Onsite Excavated soils 70 tons 70 tons Effectiveness is reduced be- Onsite provisions would be required $2,942/ton $2,942/ton
Alternatives cause of the anticipated time to construct bioreactors. This al-
(continued) span required for this alterna- ternative would require pilot testing
tive. prior to acceptance. Bioreactors are

available commerciaslly.

Recharge basin 130 tons 420 tons Effectiveness is reduced be- Onsite provisions would be required $1,953/ton $1,157/ton
soils cause of the anticipated time to construct bloreactors. This al-

span requivred for this alterna- ternative would require pilot testing

tive. prior to acceptance. Bioreactors are

available commercially.

Thermal Transport related 640 tons 830 tons Highly effective. Provisions would be required to con- $709/ton $659/ton
destruction areas struct onsite rotary kiln and to

stage untreated soil prior to incin-

eration. This alternative would

require pilot testing prior to

acceptance.

Excavated soils 70 tons 70 tons Highly effective. Provisions would be required to con- 82,617/ton $2,617/ton
struct onsite rotary kiln incinerator
and to stage untreated soil prior to
incineration. This alternative would
require pilot testing prior to
acceptance,

LEGGETTE, BRASHEARS & GRAHAM, INC.
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TABLE 4-2
(continued)

OCCIDENTAL CHEMICAL CORPORATION

HOOKER/RUCO SITE
HICKSVILLE, NEW YORK

Process Options and Operable Unit Evaluation for

Remediation Levels of 10 and 25 ppm

Category Remedial Operable Volume /Area Effectiveness Implementability Unit Cost
alternatives unit
25 ppm 10 ppm 25 ppm 10 ppm
Onsite Recharge basin 130 tons 420 tons Highly effective. Provisions would be required to con- $1,628/ton $832/ton
Alternatives solils struct onsite rotary kiln incinerator
(continued) and to stage untreated soil prior to
incineration. This slternative would
require pilot testing prior to
acceptance.
Offsite
Alternatives Landfilling Transport related 640 tons 830 tona This alternative is effective Highly implementable. This alterna- $473/ton $473/ton
areas in removing the PCB soils from tive has been employed at other
the site, however, it does not hazardous waste sites.
reduce the toxicity or net
volume of the soils.
Excavated soils 70 tons 70 tons This alternative is effective Highly isplementable., This alterna- $473/ton $473/ton
in removing the PCB soils from tive has been employed at other
the site, however, it does not hazardous waste sites.
reduce the toxicity or net
volume of the soils.
Recharge Basin 130 tons 130 tona This alternative is effective Highly implementable. This alterna- $473/ton $473/ton
in removing the PCB soils from tive has been employed at other
the site, however, it does not hszardous waste sites.
teduce the toxicity or net
volume of the soils.
LEGGETTE, BRASHEARS & GRAHAM, INC.
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TABLE « _
(continued)

OCCIDENTAL CHEMICAL CORPORATION
HOOKER/RUCO SITE
HICKSVILLE, NEW YORK

Process Options and Operable Unit Evaluation for
Remediation Levels of 10 and 25 ppm

Category Remedial Operable Volume /Area Effectiveness Implementability Unit Cost
alternatives unit
25 ppm 10 ppm 25 ppm 10 ppm
Offsite Thermal Transport related 640 tons 830 tons Highly effective. This alter- Highly implementable. This alterna- $1,775/ton $1,775/ton
Alternatives destruction areas tive will permanently destroy tive has been empolyed at other
(continued) * the PCB waste. hazardous waste sites.
Excavated soils 70 tons 70 tons Highly effective. This alter- Highly implementable. This alterna- $1,775/ton $1,775/ton
tive will permanently destroy tive has been empolyed at other
the PCB waste. hazardous waste sites.
Recharge basin 130 tons 420 tons Highly effective. This alter- Highly implementable. This alterna- $1,775/ton $1,775/ton
soils tive will permanently destroy tive has been empolyed at other
the PCB waste. hazardous waste sites.

1/ Linear feet.

LEGGETTE, BRASHEARS & GRAHAM, INC.
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TABLE 6-2

OCCIDENTAL CHEMICAL CORPORATION
HOOKER/RUCO SITE
HICKSVILLE, NEW YORK

Summary of Remedial Alternative Costs

Method of Quantity Unit Subtotal Approximate
treatment cost treatT nt
- time™

1. NO ACTION - SECURITY.

Measures, fiycing, etc. 1,500 linear ft $3.33/ft $ 5,000 2 days
Replacement— 5,000 2 days
Annual Monitoring 1 well cluster/
30 years 3,000 90,000 30 years
Engineering 10% 10,000
Bonds and insurance 1% 1,000
Contingency 25% 25,000
Health and safety 3% 3,000
Total Cost . $139,000

2. IN-SITU CONTAINMENT.

Paving 7,600 sq.ft $3/sq.ft $ 23,000 4 days
Replacement 23,000 4 days
Biannual Inspection 2 inspections a 500/
year/30 years inspection 30,000 30 years
Engineering 10% 7,600
Bonds and Insurance 1% 760
Contingency 25% 19,000
Health and safety 3% 2,280 -
s
@]
Total Cost $105,640 o
o
[
et
N
et
N
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TABLE 6-2
(continued)

OCCIDENTAL CHEMICAL CORPCORATION

HOOKER/RUCO SITE

HICKSVILLE, NEW YORK

Summary of Remedial Alternative Costs

Method of Quantity Unit Subtotal Approximate
treatment cost treatTﬁnt
time~
3. EXCAVATION AND OFFSITE LANDFILLING
OF SOILS IN EXCESS OF 25 PPM.
Excavation 840 tons $175/ton $147,000 12 days
Transport and disposal 840 tons 298/ton 250,320 5 days
Paving 7,600 sq.ft 3/foot 23,000 4 days
Replacement 23,000 4 days
Biannual Inspection 30 years 500/
inspection 30,000 30 years
Engineering 10% 47,332
Bonds and insurance 1% 4,733
Contingency 25% 118,330
Health and safety 3% 14,199
Confirmation sampling 40 samples 300/sample 12,000
Total Cost $669,914
4. EXCAVATION AND OFFSITE LANDFILLING
OF SOILS IN EXCESS OF 25 PPM.
INCINERATION OF SOILS IN EXCESS OF
500 PPM.
fas]
Excavation 840 tons $175/ton $147,000 12 days ;g
Transport and disposal 797 tons 298/ton3/ 237,506 5 days
Incineration 43 tons 1,600/ton~ 68,800 o
Paving 7,600 sq.ft 3/sq.ft 23,000 4 days
Replacement 23,000 4 days
ot
Biannual Inspection 30 years 500/ 30,000 30 years ﬁj
inspection w
Engineering 10% 52,930
Bonds and insurance 1% 5,293

LEGGETTE, BRASHEARS & GRAHAM, INC.



TABLE 6-2
(continued)

OCCIDENTAL CHEMICAL CORPORATION
HOOKER/RUCO SITE
HICKSVILLE, NEW YORK

Summary of Remedial Alternative Costs

Method of Quantity Unit Subtotal Approximate
treatment cost treatT7nt
time~

4. EXCAVATION AND OFFSITE LANDFILLING
OF SOILS IN EXCESS OF 25 PPM.
INCINERATION OF SOILS IN EXCESS OF
S00 PPM. (continued)

Contingency 25% 132,326
Health and safety 3% 15,879
Confirmatory sampling 40 samples 300/sample 12,000
Total Cost $747,734

5. ONSITE BIOREMEDIATION OF SOILS
IN EXCESS OF 25 PPM.

Excavation 840 tons $175/ton § 147,000 12 days
Bioremediation 840 tons 625/ton 525,000 2 summers
Mobilization/
demobilization,pilot 4/
testing 150,000~
Paving 7,600 sq.ft 3/sq.ft 23,000 4 days
Replacement 23,000 4 days
Biannual Inspection 30 years 500/ 30,000 30 years
inspection o
Engineering 10% 89,800 B
Bonds and insurance 1% 8,980
Contingency 25% 224,500 o
Health and safety 3% 26,940 S
Confirmatory sampling 40 samples 300/sample 12,000 —
=
-3
Total Cost $1,260,220

LEGGETTE, BRASHEARS & GRAHAM, INC.



TABLE 6-2
(continued)

OCCIDENTAL CHEMICAL CORPORATION

HOOKER/RUCO SITE

HICKSVILLE, NEW YORK

Summary of Remedial Alternative Costs

Method of Quantity Unit Subtotal Approximate
treatment cost treatT7nt
time~
6. ONSITE BIOREMEDIATION OF SOILS
IN EXCESS OF 25 PPM. INCINERATION
OF SOILS IN EXCESS OF S00 PPM.
Excavation 840 tons $175/ton  $ 147,000 12 days
Bioremediation 797 tons 625/ton 498,125 1-2 summers
Mobilization/
demobilization
pilot testing 150,000 150,000
Incineration 43 tons 1,600/ton 68,800
Paving 23,000 4 days
Replacement 23,000 4 days
Biannual Inspection 30 years 500/ 30,000 30 years
inspection
Engineering 10% 93,992
Bonds and insurance 1% 9,399
Contingency 25% 234,981
Health and safety 3% 28,197
Confirmatory sampling 40 samples 300/sample 12,000
Total Cost $1,318,494
7. ONSITE THERMAL DESTRUCTION
OF SOILS IN EXCESS OF 25 PPM,
Excavation 840 tons $175/ton $147,000 12 days
Incineration 840 tons 750/ton 630,000 20 days
Mobilization/
demobilization
pilot testing 150,000 150,000

TI00 OdH
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TABLE 6-2
(continued)

OCCIDENTAL CHEMICAL CORPORATION

Summary of Remedial Alternative Costs

HOOKER/RUCO SITE
HICKSVILLE, NEW YORK

Method of Quantity Unit Subtotal Approximate
treatment cost treatTﬁnt
time~
7. ONSITE THERMAL DESTRUCTION
OF SOILS IN EXCESS OF 25 PPM,
{continued)
Paving 7,600 sq.ft 3/sq.ft 23,000 4 days
Replacement 23,000 23,000 4 days
Biannual Inspection 30 years 500/ 30,000 30 years
inspection
Engineering 10% 100,300
Bonds and insurance 1% 10,030
Contingency 25% 250,750
Health and safety 3% 30,090
Confirmatory sampling 40 samples 300/sample 12,000
5/
Total Cost $1,406,170~
8. OFFSITE THERMAL DESTRUCTION OF
SOILS IN EXCESS OF 25 PPM.
Excavation 840 tons $175/ton $ 174,000 12 days
Incineration 840 tons 1,600/ton 1,344,000
Paving 7,600 sq.ft 3/sq.ft 23,000 4 days
Replacement 23,000 23,000 4 days
Biannual Inspection 30 years 500/ 30,000 30 years
inspection
Engineering 10% 156,700
Bonds and insurance 1% 15,670
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TABLE 6-2
(continued)

OCCIDENTAL CHEMICAIL CORPORATION
HOOKER/RUCO SITE
HICKSVILLE, NEW YORK

Summary of Remedial Alternative Costs

Method of Quantity Unit Subtotal Approximate
treatment cost treatT7nt
time=
8. OFFSITE THERMAL DESTRUCTION OF
SOILS IN EXCESS OF 25 PPM.
(continued)
Contingency 25% 391,750
Health and safety 1% 47,010
Confirmatory sampling 40 samples 300/sample 12,000
Total Cost $2,190,130
9. OFFSITE LANDFILLING OF SOILS
IN EXCESS OF 10 PPM.
Excavation 1,320 tons $175/ton $231,000 18 days
Transport and disposal 1,320 tons 298/ton 393,360 7 days
Repaving 7,600 sq.ft 3/sq.ft 23,000 4 days
Engineering 10% 64,736
Bonds and insurance 1% 6,474
Contingency 25% 161,840
Health and safety 3% 19,420
Confirmatory sampling 60 samples $300/sample 18,000
Total Cost $917,830 —
o
@]
10. OFFSITE LANDFILLING OF SOILS -
IN EXCESS OF 10 PPM. INCINERATION 5
OF SOILS IN EXCESS OF 500 PPM. i
Excavation 1,320 tons $175/ton $231,000 18 days :j
Transport and disposal 1,277 tons 298/ton 380,546 7 days :j
Incineration 43 tons 1,600/ton 68,800
Repaving 7,600 sq.ft 3/sq.ft 23,000 4 days

LEGGETTE, BRASHEARS & GRAHAM, INC.



TABLE 6-2
(continued)

OCCIDENTAL CHEMICAL CORPORATION
HOOKER/RUCO SITE
HICKSVILLE, NEW YORK

Summary of Remedial Alternative Costs

Method of Quantity Unit Subtotal Approximate
treatment cost treathnt
t ime~

10. OFFSITE LANDFILLING OF SOILS
IN EXCESS OF 10 PPM. INCINERATION
OF SOILS IN EXCESS OF 500 PPM. (continued)

Engineering 10% 70,335
Bonds and insurance 1% 7,033
Contingency 25% 175,836
Health and safety 3% 21,100
Confirmatory sampling 60 samples 300/sample 18,000
Total Cost $995,650

11. ONSITE BIOREMEDIATION OF SOILS
IN EXCESS OF 10 PPM.

Excavation 1,320 tons $175/ton $ 231,000 18 days
Bioremediation 1,320 tons 625/ton 825,000 3 summers
Mobilization/
demobilization,
pilot testing 150,000 150,000
Repaving 7,600 sq.ft 3/sq.ft 23,000 4 days
Engineering 10% 122,900
Bonds and insurance 1% 12,290
Contingency 25% 307,250
Health and safety 3% 36,870 o
Confirmatory sampling 60 samples 300/sample 18,000 g
o
Total Cost $1,726,310 8
o
N
e
o)
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TABLE 6-2
(continued)

OCCIDENTAL CHEMICAL CORPORATION

HOOKER/RUCO SITE
HICKSVILLE, NEW YORK

Summary of Remedial Alternative Costs

Method of Quantity Unit Subtotal Approximate
treatment cost trea t
time~
12. ONSITE BIOREMEDIATION OF SOILS IN
EXCESS OF 10 PPM. INCINERATION OF
SOILS IN EXCESS OF 500 PPM.
Excavation 1,320 tons $175/ton § 231,000 18 days
Bioremediation 1,277 tons 625/ton 798,125 2-3 summers
Mobilization/
demobilization
pilot testing 150,000 150,000
Incineration 43 tons 1,600/ton 68,800
Repaving 7,600 sqg.ft 3/s8q.ft 23,000 4 days
Engineering 10% 127,092
Bonds and insurance 1% 12,709
Contingency 25% 317,731
Health and safety 3% 38,127
Confirmatory sampling 60 samples 300/sample 18,000
Total Cost $1,784,584
13. ONSITE INCINERATION OF SOILS
IN EXCESS OF 10 PPM.
Excavation 1,320 tons $175/ton $231,000 18 days
Incineration 1,320 tons 750/ton 990,000 30 days
Mobilization/
demobilization
pilot testing 150,000 150,000
Repaving 7,600 sq.ft 3/s8q.ft 23,000 4 days
Engineering 10% 139,400
Bonds and insurance 1% 13,940
Contingency 25% 348,500

100 ODuH
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TABLE 6-2
(continued)

OCCIDENTAL CHEMICAL CORPORATION
HOOKER/RUCO SITE
HICKSVILLE, NEW YORK

Summary of Remedial Alternative Costs

Method of

Quantity Unit Subtotal Approximate
treatment cost treatT7nt
time~
13. ONSITE INCINERATION OF SOIL
IN EXCESS OF 10 PPM. (continued)
Health and safety 3% 41,820
Confirmatory sampling 60 samples 300/sample 18,000
6/
Total Cost $1,955,660~
14. OFFSITE INCINERATION OF SOILS
IN EXCESS OF 10 PPM.
Excavation 1,320 tons $175/ton  $ 231,000 18 days
Incineration 1,320 tons 1,600/ton 2,112,000
Repaving 7,600 sq.ft 3/sq.ft 23,000 4 days
Engineering 10% 236,600
Bonds and insurance 1% 23,660
Contingency 25% §91,500
Health and safety 3% 70,980
Confirmatory sampling 60 samples 300/sample 18,000
Total Cost $3,306,740
fae
e
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TABLE 6-2
(continued)

OCCIDENTAL CHEMICAL CORPORATION
HOOKER/RUCO SITE
HICKSVILLE, NEW YORK

Summary of Remedial Alternative Costs

FOOTNOTES

No allowance is made for regulatory approvals and other offsite
mobilization activities.

Replacing: cost for replacement of either security measures or contain-
ment system, once during 30 years; lifespan is assumed at 15 years.

Price is estimated based on USEPA figures (Carpenter, B.H.; PCB sediment
decontamination - technical/economical assessment of selected alternative
treatments; EPA/600/52-86/112, March 1987).

Price includes mobilization, demobilization and pilot testing, however, it
assumes continued operation after testing. Interruption causing
demobilization and remobilization after testing evaluation would increase
total cost by about $100,000. '
Assumes ash is non-hazardous and can be redeposited onsite or at a non-TSCA
landfill. 1If ash is hazardous, the total cost of this alternative could
increase by $200,000.

Assumes ash is non-hazardous and can be redeposited onsite or at a non-TSCA
landfill. If ash is hazardous, the total cost of this alternative could
increase by $300,000.

Iog O
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THERMODYNAMICS CORP,

FORMERLY INCINEREX CORPORATION, NY MOBILE HAZARDOUS WASTE INCINERATION

P.O Box 369, Bedford Hills, NY 10507 tel: (914)666-6066 fax: (914)241-4470

LEGGETTE, ARIQYEARS § eoayay  March 29,1989

Mr. Dan St. Germain

LBG
72 Danbury Road
Wilton, 06897

Dear Mr. St. Germain:

Thank you for your inquiry. Enclosed is our general brochure which
describes our mobile incineration system and services. If I can provide you

with any further information on a particular application, please don't
hesitate to call.

Very truly yours,

ym
Engifteering Director

OdH
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SYBRON CHEMICALS INC.

2/20/89
SUBJECT: ABR-SYSTEMS
DEAR MR.

Sybron Biochemical s the largest and most accomplished
bioaugmentation company. Our technical center is in Salem,
Virginia and corporate headquarters in Birmingham, N.J.

Costs are based on services, design, microbiology, and
chemical products. For excavated soils we invoice on a per
cubic yard basis and for insitu projects our costs reflect
products, hardware, service, and maintenance.

In addition to field remediation, Sybron performs
laboratory feasibility studies for both lab and pilot scale
systems.

We trust the enclosed information is adequate and look
forward to additional communications. Thank you for your

inquiry.
Hosf Sincerely, / z
Gary ‘R. Hater

Manager Soil & Groundwater
Treatment Technology

800-654-6952 MARKETING
800-678-0020 TECHNICAL CENTER

513-574-9722 6. R. Hater

SYBRON CHEMICALS INC.

BIRMINGHAM ROAD. PO. BOX 66, BIRMINGHAM, NEW JERSEY 08011 609-893-1100, TELEX: WUD: 834446 WUI: 683-1227

[00 DOdH

L2?1



THERMODYNAMICS CORPORATION

MOBILE HAZARDOUS WASTE INCINERATION

Dud
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Thermodynamics Corporation
P.O. Box 369

Bedlord Hills, NY 10507

phone: (914)666-6066
fax: (914)241-4470




THERMODYNAMICS
CORPORATION

HAZARDOUS WASTE
INCINERATION

Society today demands a
wide range of products, the
manufacture of which results
in the inevitable production
of waste. Large amounts of
organic chemical wastes are
produced, which because of
their persistence, toxicity, or
carcinogenicity cannot be
discharged into the
environment and must be
destroyed.

At present, the only
practical large scale method
for destroying these wastes
is high temperature
incineration.

The disadvantage of fixed
sites is that hazardous waste
must be transported to the
incinerator, which can
constitute a problem in itself.
Therefore, Thermodynamics
Corporation has adopted the
concept of using mobile
incinerators for the cleanup
of abandoned dumps.

Since 1950 nearly six billion
tons of toxic waste materials
have been dumped on the
land or buried in it. The
potential for exposure to
disease causing chemical
wastes has been increasing
every year.

In 1976 Congress passed the
Resource Conservation and
Recovery Act directing the
Environmental Protection
Agency to regulate hazardous
waste. By October of 1984
the EPA had designated

Y T

Typical Hazardous Waste Site

786 hazardouy waste sites
targeted for cleanup and,
alarmingly, estimated that the
final list could reach nearly
2,500. Planning to clean up
these toxic pools and
contaminated landfills
unearthed a new dilemma.
How do you transport
industrial wastes to treatment
plants when communities
along the way lobby to detour
around their neighborhoods?

The need for thermal de-
struction on site becomes
increasingly evident.

In reality hazardous dumps
have been moved from one
location to another, often
creating new toxic sites in the
process. Reports of leaking
and leaching landfills
abound. So-called secured
landfills are leaking much
sooner than expected. To put
it simply there is no such
thing as a safe landfill.
Some 87% of the repositories
now in use are in danger of
leaking their toxic contents
into the environment, thus

prolonging America's toxic
legacy.

Measured only in annual
terms, storage will always
seem to be less expensive
than the destruction of toxic
waste. But the time has come
to realize that the long term
expense and growing hazard
of constantly shuffling
storage sites poses
monumental long term costs,
both to the Federal budget
and to human health.

America does have an
alternative: the implementa-
tion of innovative
technology to safely and
permanently destroy toxic
waste. There must be a shift
away from storage of toxic
waste and a resultant demand
for the services of high
technology companies that
can provide a permanent
solution by completely
destroying these wastes
through high temperature
incineration.

100 Dun
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Given the alternatives, we
believe environmental
regulations will favor
incineration over storage or
landfill. Using mobile
incinerators will allow the
effective destruction of the
most potent organic chemical
wastes at their point of origin,
eliminating dangerous
transportation and the danger
inherent in the almost certain
leaching from landfill sites.

Our mobile incinerator
destroys toxic liquids, oily
sludges and soils
contaminated with PCB's.
Independent tests under the
supervision of the EPA have
demonstrated that at
temperatures up to 2,500
degrees Fahrenheit our
mobile incinerator reduces
wastes to harmless carbon
dioxide and water vapor,
while meeting EPA standards
for Destruction and Removal
Efficiency (DRE) and partic
ulate emissions.

MOBILE HIGH
TEMPERATURE
INCINERATION

The system was specially
designed for efficient on site
disposal.Our mobile units
not only destroy hazardous
waste, but in the process
solve many of the related
problems:

*Elimination of transporta-
tion hazards. Incinerating
wastes on site will remove the
threat of accidents during
transport.

*An EPA approved process.
The mobile system is con-
trolled and monirored to
conform to the EPA’s
stringent emission standards.

*Multiple site clean up with a
single unit. It is moved from
site to site, ensuring cost
effective disposal.

Incinerator in Transportation Mode.

*Reduction of land reclama-
tion. Destroying chemical
wastes in situ will eliminate
andfill dumping and burial
and the high cost of reclaim-
ing land sites.

Our high temperature mobile
incineration unit was
designed specifically for the
detoxification of hazardous
waste. Every component
piece of equipment in the unit
was engineered with the safe,
effective and total destruction
of hazardous wastes in mind.
The process consists of five
main steps:

FEEDING

Waste materials are loaded

into the rotary kiln by using
specialized feeding systems
for different kinds of waste.

100 JdH
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APPLICATIONS FOR
MOBILE INCINERATION

The mobile unit is especially
well suited for the following
clean up problem areas:

* The treatment of
abandoned dump sites
contaminated with oil,
PCB’s and other organic
compounds.

* The treatment of
ammunition dumps.

* The effluent from wood
processing plants.

* The cleaning of sludges in
oil tanks.

SOILS
SLUDGES
LIQUIDS

MEDICAL WASTE

INCINERATION

PROCESS FLOW DIAGRAM:

EXHAUS'T

— ] AFTER BURNER

E 1

SCRUBBED GAS

| VOLATILIZED GASES

ROTARY KILN ]

I WVL&:

%\{,\V\NUUV\A

VENTURI AND PACKED BED
SCRUBBER

QUENCHED ASH

EX X ey

Thermal decomposition is the
heart of the mobile system. In
the first stage of incineration
wastes are heated up to 1,500
degrees Fahrenheit to ignite
all combustible compounds.

AFTERBURNING

During the second stage burnt
gases pass into the
afterburner chamber and are
further oxidized at up to
2,500 degrees F with a 2.5
second retention time.

SCRUBBING EXHAUST

After pre-cooling, the exhaust  After final scrubbing

gases enter the venturi moisture is reduced in the

scrubber in which the gases by the demister, to

combusted products are reduce steam plume. The

chemically neutralized with exhaust fan draws the final,

caustic soda. Larger clean gases up the 40 foot

particulates are removed by stack into the atmosphere.

the swirling action of the These gases then consistof

venturi; smaller particles are  nothing more than 3

removed by the packed bed harmless carbon dioxide

scrubber. and water vapor. =
ot
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Thermodynamics
Corporation

PO Box 369
Bedford Hills

New York 10507
Tel: 914 666 6066
Fax: 914 241 4470

™
.

Incinerator
in operation

at superfund site

in DelRay Beach, Florida.
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Cleose-up of incinerator.




THERMODYNAMICS CORP.

TABLE OF CONTENTS
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IV. Test Burn Data
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THERMODYNAMICS CORP.

Qverview;

Thermodynamics Corporation is an environmental services firm specializing in on-site
incineration of hazardous wastes. We believe that high temperature thermal destruction
is the only practical method available today for wreating the large amounts of hazardous
organic wastes that have been dumped, legally or illegally, in the past and which
continue to be generated by industry. Further, the obvious risk involved with
transporting hazardous materials gives impetus for the treatment of wastes at the source.
For these reasons Thermodynamics Corporation has adopted the concept of operating
mobile incineration systems.

Of primary importance in selecting a treatment for hazardous wastes are the following:
1.) safety
2.) effectiveness
3.) efficiency

While safety and effectiveness are obviously the most imponant considerations in a
remediation operation they are not enough to assure the commercial viability of a
technology. Unfortunately, limited resources make cost considerations a major factor
even where the preservation of our environment is concerned. The magnitude of our
hazardous waste problem requires technologies which can effect quick, permanent
solutions at a minimal cost.

Using proven rotary kiln technology, our mobile incinerators will handle solids, liquids,
sludges and combinations of all three. Supported by our staff of engineers, technicians
and operators our units process contaminated material around the clock. Our first system
.in commercial operation is mounted on a single 45 foot trailer and can be set up and
ready to process contaminated material within 24 hours after arrival on site. This quick
response time together with a utilizaton efficiency approaching 90% make this unit quite
competative with much larger, and more conspicuous, multitrailer systems boasting
greater throughput capacities.

Applications include:
*destruction of organic wastes in soils, sludges, liquids

*waste oil
*medical waste

Q€T



THERMODYNAMICS CORP.

0. The Incineration Process
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INCINERATOR DESCRIPTION

Waste materials are loaded into the revolving ignition chamber,using an auger feeder for solids, a
progessive cavity pump for sludges and a gear pump for liquids.

In the first stage, the wastes are raised to temperatures as high as 1600°F, releasing all volatles and
igniting all combustible compounds.In the secondary combustion chamber bumned gases are raised
to temperatures as high as 2400°F in an oxygen rich atmosphere to assure complete oxidation.
Residence time is on the order of 2.5 seconds.

After passing through the flue gas cooler, the exhaust gases enter the scrubbing system in which
the acid gases are chemically neutralized with a caustic solution. Particulates are removed primarily

by the venturi scrubber.

Excess moisture is removed by the demister, and the gases pass back through the flue gas cooler to
be reheated in order to reduce steam plume. The clean gases are then drawn through the exhaust

fan to the 40 foot stack and the atmosphere.

PROCESS FL.OW DIAGRAM:
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THERMODYNAMICS CORP.

DESCRIPTION OF ON-SITE THERMAL DESTRUCTION FACILITY
INTRODUCTION

By burning and thermal decomposition, the Model INX-09 mobile incineration system is
capable of disposing of liquids, sludges, solids and combinations of all three.

For operation, the trailer will be positioned in the operational mode on a level, firm

foundation - preferably, a concrete pad. For transporting, the components are positioned
in the travel mode, and the trailer is hitched to a suitable tractor to be driven to the next

location.

The following sketch shows the approximate location of the components on the trailer.

P 0 D3 N
B 301 !
L D2 : H |J K
. G M

A E F
A. Auger feeder . H. Scrubbingsystem
B. Progressive cavity pump 1. Exhaust fan
C. Gear pump J. Exhaust stack
D. Auxiliary fuel feed system K. Electric generator
D1 RIC burmer L Instrument panel No.1
D2 CC burner M. Instrument panel No.2
D3 Combustion air blowers N. Instrument panel No.3
E. Revolving ignition chamber O. Instrument panel No.4
F. Auger ash conveyor P. Instrument panel No.5

G. Combustion chamber
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THERMODYNAMICS CORP,

SYSTEM COMPONENTS

The Model INX-09 mobile incineration system consists of a mobile incinerator, an
auxiliary personnel trailer and portable auxiliary equipment. The incineration system
main components are as follows:

WASTE FEED SYSTEM
Auger feeder
Progressive cavity pump
Gear pump
AUXILIARY FUEL FEED SYSTEM
REVOLVING IGNITION CHAMBER
AUGER ASH CONVEYOR
COMBUSTION CHAMBER
SCRUBBING SYSTEM
Flue gas cooler/reheater
Venturi scrubber
Packed bed scrubber
Water conditioning system
EXHAUST FAN
EXHAUST STACK
ELECTRIC GENERATOR
INSTRUMENT PANELS
COMPUTER BASED MONITORING AND CONTROL SYSTEM

All ‘componcms are mounted on an ¢cight foot wide, forty-five foot long low-bed trailer
specifically designed for heavy loads. This trailer includes air ride suspension and
hydraulic leveling capabilities for easy transport to and set-up at the disposal site.

The auxiliary personnel trailer serves as a mobile office, containing the system control
computer, calibraton tools for the analytical equipment, and supplies.

Some additional auxiliary equipment may be required, depending on specific site
requirements, such as an auxiliary fuel tank, scrubber water sludge settling facilities and
various material handling and weighing equipment.

The only utility required is water for the flue gas cooler/reheater and scrubber water
system. Although the electric generator is capable of supplying all necessary power, it is
desirable to have site lighting and the computer powered (or, at least, backed up) by a
local utility. This method provides both safety and data loss prevention.

EQUIPMENT

WASTE FEED SYSTEM

The waste feed system consists of a screw feeder, a progressive
cavity pump and a gear pump. All feeding systems are interlocked
with the incinerator and pollution control system monitoring instruments. Deviations
from preset conditions will trigger an alarm and interrupt feeding.

100 DdH
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The SCREW is enclosed within s [(sbricsted steel
BARREL shich is enclosed within a WATER COOLED
INPUT BARREL.  This asseably is supported upon s
structurs] steel BASE.

is located sbove the
the HOUSING.

The HOPPER,
BARREL  end

with VIBRATOR,
is situated wupon

This asseably is driven by an ELECTRIC MOTOR with

® The charge is deposited into the Fec;dcr'c.
Hopper. .

® The Vibrator shakes the Hopper and forces the
charge  into the Housing.

® Located st the bottoa of the Housing is o
revolving Screw. As the Screw rotates, the
charge is transported through the Barrel and

suitable GEAR REDUCER. into the Ignition Chamber for processing.
3
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SCREW FEEDER

The screw feeder is used when feeding granular wastes, such as dirt,
sand and heavy sludge into the revolving ignition chamber for processing.

All wastes which are to be fed with the screw feeder should be screened to a maximum
of one (1) inch diameter. For large rocks, trees, drums and other oversize items a
shredder may be required.

Waste is deposited into the hopper, located above the screw assembly.
A vibrator, mounted on the side wall of the hopper, shakes the waste
into the housing. The revolving screw, located below the housing, is
enclosed in a fabricated steel barrel which is enclosed in a water-cooled input barrel. As
the screw rotates, the waste is transported through the barrel and into the revolving
ignidon chamber.

PROGRESSIVE CAVITY PUMP

The progressive cavity pump is used when feeding light sludges and
contaminated liquid waste into the revolving ignition chamber for processing. This
pump has positive displacement characteristics and is suitable for feeding a wide variety
of viscous materials as well as light liquids. This pump also can handle liquids
containing a high percentage of solid contaminents.

Waste enters the pump through the inlet which is connected to the
liquid sludge container. This pump contains a single-helix shaped
rigid rotor and a double-helix shaped flexible stator. The waste exits the pump through
u;‘e 0\:::1 which is connected to the feed nozzle protruding into the revolving ignition
chamber.

GEAR PUMP

The gear pump is used when feeding clean liquid waste into the
revolving ignition chamber for processing. Utilizing combustible
liquids instead of, or as a supplement to, auxiliary fuel may  substantially reduce
auxiliary fuel costs.

The liquid waste enters the high pressure pump through the inlet
which is connected to the storage container. The waste exits the
pump through the outlet and enters the burner nozzle (combustible
liquids) or atomizing nozzle (noncombustible liquids) which protrudes
into the revolving ignition chamber.

REVOLYVING IGNITION CHAMBER

In the Revolving Ignition Chamber (RIC) wastes are heated as high as

1600°F, releasing all volitles and igniting all combustible compunds. The rotation of
the refractory lined chamber exposes new surfaces, ensuring complete destruction of
wastes in solid media. The "clean” ash is removed via the Ash Auger; volitilized gases
exit to the Combustion Chamber (CC).
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THERMODYNAMICS CORP.

AUGER ASH CONVEYOR

The Auger Ash Conveyor transfers ash from the discharge end of the
Revolving Ignition Chamber (RIC) to suitable ash containers for final disposal.

Two large screws, one into the discharge end of the Revolving Ignition
Chamber and the other up to the ash container, are enclosed in a
water-cooled housing and driven by an AC motor and suitable reducer.

As the screws rotate, ash is collected from the discharge and  transferred to suitable
containers.

COMBUSTION CHAMBER

The Combustion Chamber (CC) completes oxidation of the volatile gases
resulting from the thermal process in the Revolving Ignition Chamber.

This chamber is fabricated from rolled steel plates and lined with a
high temperature medium density castable, secured to the chamber by
alloy steel anchors.

A refractory-lined duct directs the flow of volatile gases resulting
from the thermal process in the Revolving Ignition Chamber to the
preheated Combustion Chamber for complete oxidation. This chamber
operates at a higher temperature than the Ignition Chamber; 1600°F to 2400°F,
depending on the material being processed. The combustion air blower ensures
sufficient excess air is present within the chamber to complete oxidation of combustible
components. The CC bumner is positioned so that the incoming gases and particulate
pass through the high velocity excess air flame. The direction of the
flame assures a swirling, vortex action which provides maximum
turbulence and residence time to the burning mass.

SCRUBBING SYSTEM

The Scrubbing System is designed to conform with EPA requirements
for emission levels while disposing of hazardous wastes. This high
efficiency system includes a Flue Gas Cooler/Reheater, Venturi
Scrubber and Packed Bed Scrubber.

FLUE GAS COOLER/REHEATER

The Flue Gas Cooler/Reheater precools the hot gases from the Combustion Chamber
before scrubbing to increase scrubbing efficiency. It also reheats flue gases to
temperatures above their dew point before exhausting into the atmosphere to eliminate
condensation in the exhaust fan and stack and reduce steam plume.

There are two integral indirect heat exchangers. The flue gas to
water exchanger cools the incoming hot gases from the Combustion
Chamber prior to scrubbing. The flue gas to flue gas exchanger
reheats the flue gases after scrubbing and prior to exhausting into the atmosphere.
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THERMODYNAMICS CORP.

The hot flue gases from the combustion process pass through the
Precooler section and exchange heat with the cool water. The precooled gases travel
through the transfer duct into the Venturi Scrubber.

The flue gases exiting the Packed Bed Scrubber are drawn through the
Reheater section and exchange heat with the incoming warmer flue gases. The reheated
gases exit through the exhaust stack and into the atmosphere.

VENTURI SCRUBBER

The PV Scrubber removes pollutants from flue gases and releases
them into the scrubber solution.

The precooled flue gases exiting the Flue Gas Cooler/Reheater enter
the Venturi Scrubber and travel downward through the intake tube
which is centrally located within the scrubber housing. At the base
of the intake tube is the venturi assembly, partially immersed 'in the
scrubber solution. Process gases travel through the venturi and
aspirate solution. Pollutants are removed from the gases and released into the solution
which, induced into a rotary motion, acts as  a centrifuge. The moist gases then flow
through the centrifugal demister where the solution and gases are separated again. The
solution, containing particulate, flows back into a settling chamber
and‘the gases are drawn into the Packed Bed Scrubber.

PACKED BED SCRUBBER
The Packed Bed Scrubber absorbs solution soluble gases and submicron particulates.

The gases exiting the Venturi Scrubber enter the base of the Packed
Bed Scrubber and travel upward through the packed tower. Solution is
continuously sprayed on the packing, neutralizing the gases as they
flow upward against the solution. The large contact areas between
the water and the gases, together with a relatively long retention
time in the packed tower accomplish maximum absorption of solution
soluble gases and submicron particulate. The clean gases pass through a demister to
eliminate moisture prior to entering the Reheater section of the Flue Gas Cooler/Reheater
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OPERATION

Process gases enter the PV The exhaust fan draws the
SCRUBBER thru the intake clean effluent upward,

tube and travel downward. around the outside of the in-
take tube walls and through the ex-
haust stack for final exhaust into the
atmosphere.
A venturi assembly,
located at the bot-
tom of the tube,
is partially submerged in the
1 [
<y

water. Process gases travel
thru the venturi and aspirate

water. The scrubbing pro- —

cess takes place here, on

the water level; eliminating

the need to pump water

from one level to another. As

a result, energy is saved. gal demister where

p—--
the water and gases
w are separated again.
The water flows back
into the reservoir.

The moist gases flow
through the centrifu-

i

I'd

During operation, the pollutants are The solid particles, contained within
removed from the gases and re- the water, settle at the bottom of the
leased into the water contained within reservoir. Periodically, the accumu-
the reservoir. This water is induced into a ro- lated sludge (particulate) must be drained from
tary motion and acts as a cqptrifuge. the scrubber through its bottom port. -
&
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THERMODYNAMICS CORP.

WATER CONDITIONING SYSTEM
During scrubber operation, the solution must be maintained neutral,
The Water Conditioning System recirculates the solution, monitors
The Water Conditioning

its pH level and adds caustic when necessary.
System is not mounted on the trailer. Itis delivered to the site separately and setupin a

convenient location.
EXHAUST FAN

A stainless steel centrifugal fan, enclosed in a steel shroud, is mounted between the
Flue Gas Cooler/Reheater and Exhaust Stack. It is connected through belts and pulleys

to an AC motor and creates the induced draft through the system.
EXHAUST STACK

A stainless steel hydraulically operated Exhaust Stack including EPA
test ports, directs the flow of clean exhaust gases to the atmosphere.
A hydraulic cylinder lowers the stack for transport and raises it during set up at the
disposal site.

ELECTRIC GENERATOR

The diesel powered, 100 KV A, Kohler generator is located at the front of the trailer
before the exhaust fan and motor assembly. This generator is capable of providing

electricity for the entire system.
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THERMODYNAMICS CORP.

PROCESS MONITORING AND CONTROL

We feel that operator understanding and interaction with the system are of key
importance for ensuring a safe, effective operation. The attempt to computerize and
automate every process is, in many cases, just bad engineering practice; a gratuitous use
of electronics serves only to complicate the operation, ulimately making the system less
controlable and certainly less servicable.

Thermodynamics Corp. uses well trained operators supported by a judiciously designed
monitoring and control system. Our operators are trained in the calibration, maintenance
and, to the greatest extent possible, repair of all on board instrumentation; increased user
servicablity allows greater operator cognizance and reduces downtime.

All vital process parameters, including waste feed rates, combustion temperatures,
scrubber conditions and stack emissions are continuously monitored and recorded by an
on-board, Yokagawa 30 channel microprocessor based chart recorder. With an LED
readout and multicolor charting, this instrument provides a continuous record of
operation and serves the operator with useful trend informaton.

The chart recorder also has an internal relaying capability which is interlocked with the
waste feed system; deviations from preset conditions in pollution control parameters will
trigger an alarm and shut off feed.

As an additional safety feature, the auxilliary fuel burners are equiped with an
independent Honeywell UV flame detection system which will automatically shut off
fuel feed if the flame is lost

Following is a list of process parameters which are monitored as well a schematic of the
monitoring/control system:

Tog ouy

ébzl-



PROGRAM CHANNELS

CHAN PARAMETER ACRONYM | CUTOFF | SENSOR RANGE
1 Carbon Dioxide Cco2 NS 0-1S%
2 Oxygen 02 %R 0-25%
3 Carbon Monoxide co >100 ppm| 0-100 PPM
4 | pHof Scrubber Solution pH <7.0 0-14
S RIC Combustion Air Pressure Rair NS 0-100" WG
6 SCC Combustion Air Pressure Cair NS 0-100" WG
7 RIC Temperatuyre Rtemp <1550 F -150t0 2250F
8 SCC Temperature Ctemp <17S0F | -150¢t0 2250°F
S Exhaust Gas Temperature Xtemp NS -150t0 2250 F
10 Exheust Gas Flow Xfow NS 0-2" WD
1 System Negative Pressure NegP As spec 0-2" WG
12 RIC Oil Pressuyre Roil NS 0-1S psig
13 | Solid Waste Feed Rate Wsol As spec 0-10,0001b/hr
14 | SCCQil Pressure Coil NS 0-60 psig
15 Demister Pressure Drop Dmist NS 0-2° WD
16 Packed Bed Pressure Drop Pbed NS 0-2"WD
17 Yenturi Pressyre Drop Yent NS 0-20" WD
18 Packed Bed Spray Pressure Spray NS 0-100 psig
19 Waste Oil Feed Pressure Woil NS 0- 1S psig
20 Nitrogen Oxides NOx NS NS
21 Sulfur Oxides SOx NS NS
22 Opacity Opac NS NS
NS Not specified
RIC Revolving Ignition Chamber
SCC Secondary Combustion Chamber
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THERMODYNAMICS CORP.

II. Mobilization
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MOBILIZATION
INX-09 MOBILE INCINERATOR

Travel of the incinerator will be during daylight hours only at the rate of about three
hundred miles per day. With proper site preparation the system can be set up and ready
to process material within 24 hours after arrival on site.

OPERATING PAD

Before the incinerator arrives on site an operating pad is required to provide a firm, level
base for the system. The pad should be constructed of six inch thick mesh reinforced
concrete, steel plates or compacted gravel.

ELECTRICAL

Approximately 200 Amps of 440 Volt 3 Phase current is required. If possible
arrangements will be made with the local power company. The INX-09 is equipped
with an integral 100KV A generator and is able to operate without outside utilides for
extended periods. However, the best (and quietest) operating procedure is to operate
from the local utility with generator backup.

AUXILIARY FUEL

Fuel requirements of this system range from zero to 37 gallons per hour of #2 Fuel Oil
(depending on the amount of waste being processed and its fuel value) plus any fuel
necessary for the generator. A 10,000 gallon fuel tank will be supplied. This will
provide fuel storage for the incinerator, the electrical generator and any diesel pumps
used on site.

WATER

Approximately 15 gallons per minute of fresh make-up water will be required for the
heat exchanger and scrubbing system. Softening may be required to avoid build-up of
calcium carbonate.
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EQUIPMENT SET UP

1. The trailer containing the Moble Incineration System, and the
Auxiliary Personnel Trailer and the water treatment tank are
transported to the site and positioned on firm ground or on a

concrete pad.

2. Disconnect tractor from trailer and level using trailer's leveling

jacks.
3. Remove tie downs from Revolving Ignition Chamber.

4. Remove ash conveyor's trough and drive assembly from travel
mode position. Insert trough into Revolving Ignition Chamber and
bolt drive assembly to trough.

5. Connect No. 2 fuel oil lines to burner piping, connect propane
tank to burner pilot lines.

6. Remove water conditioning pumps from travel mode position and
set up wherever convenient for connection to water conditioning
tank

7. Connect PV Scrubber and Packed-Bed Scrubber to water
conditioning tank.

8. Connect feed and drain water lines to water conditioning tank,
Flue Gas Cooler/Reheater, Screw Feeder and Auger Ash Conveyer.

9. Fill Flue Gas Cooler/Reheater, PV Scrubber and water
conditioning tank to proper levels.

10. Connect electrical cable between main control panel on trailer
and computer in auxiliary personnel trailer.

11.Connect generator fuel line.
12. Raise and secure Exhaust Stack.

13. Erect scaffolding against the stack to support test burn
monitoring equipment.
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THERMODYNAMICS CORP.

IV. Test Burn Data

A: Pentachlorophenol and Hexachlorobenzene in soil; performed at SCS Superfund Site
B: Dichlorobenzene in #2 fuel oil (synthetic waste oil)
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INCINEREX CORPORATION

TEST DATA
MOBILE INCINERATOR

incinerex corporation

CONFIDENTIAL

EAZARDOUS WASTE ELIMINATION
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ENTROPY

ENVIRCNMENTALISTS INC

POST OFFICE BOX 12291
RESEARCH TRIANGLE PARK
NORTH CAROLINA 277082291

919-781-3850

STATIONARY SOURCE SAMPLING REPORT
REFERENCE NO. 5793

INCINEREX CORPORATION
DELRAY BEACH, FLORIDA

rd

HAZARDOUS WASTE INCINERATION TESTING

INCINERATOR STACK

MAY 24 AND 25, 1988
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REPORT CERTIFICATION

The sampling aod analysis performed for this report was carried out

under 3y direction and supervision.

\,Zn,i />

Date _ 1i1v 26, 1988 Signature
d P4
Tony Wong

h g
-

and hereby certify that the test report {s autheatic and accurate.

sesee S I8 LATE

’ Walcer S. Satch, 2?.E.

have revieved all testing detalls and results in this test report

Date July 26, 1988
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INTRODUCTION

1.1 OQutline of Test Program. Stationary source sampling was performed
for Incinerex Corporation, in Delray Beach, Florids on May 24 and 25, 1988.
Testing was conducted at the incinerator stack. The purpose of the testing
was to conduct & trial burn in accordance with the Resource Conservation and
Recovery Act (RCRA) standards for the incineration of hazardous waste.
Destruction and Removal Efficiencies (DREs) were calculated for two Principal
Organic Hazardous Constituents (POHCs) in the waste feeds: pentachlorophenol
and hexachlorobenzene.

1.2 Test Sets. The testing consisted of three test sets. Each test
set consisted of one sodified EPA Method 5, one EPA Modified Method §, and
one EPA Method 10 run. The first two test sets were performed on May 24 and
the third was performed on May 25. All runs conducted during a test set were
performed concurrently.

1.3 Waste Feeds and Process Sazples. Pentachlorophencl spike,
hexachlorobenzene spike, and soil samples were collected by Incinerex
personnel. Scrubber makeup and discharge and ash samples were collected by
Entropy Environmentalists, Inc. personnel during the trial burn. Refer to
section 4.5 for sample collection locations. The samples were subjected to
éhe appropriate cheﬂ}cal analyses; refer to Appendix B for the analytical
results and Table 4-1 for a listing of the analytical methods.

1.4 Test Participants. Table 1-1 (on following page) lists the
personnel present during the test prograa.

100 DdH
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TABLE 1-1
TEST PARTICIPANTS

Incinerex Corporation

United States Environmental
Protection Agency. Region IV

£
Entropy Environmentalists. Inc.

ENTROPY

Chris Christiphine
Test Coordinator

Melvin Hebert
Test Coordinator

Mark Wolstencroft -
Test Observer

Jis Murphey
Operator

Gary Babin
Operator

Mario Morales

Process Sample Collector

Paul Reinerman
Test Observer

Bill Klytz
Test Observer

Tony Wong
Project Supervisor

A. Thomas McDonald
Sanpling Tean Leader

Barry F. Rudd
Sanpling Tean Leader

Steve T. Arthur
Sampling Team Leader

Richard L. Moreno
Sampling Team Leader

Steve J. Eckerd
Engineering Technician

John D. Eddy
Laboratory Technician
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SUMMARY OF RESULTS

2.1 Presentation. The results for the trial burn conducted for
Incinerex Corporation are summarized in Tables 2-1 through 2-6. The overall
sumpary of the trial burn, including the DREs for pentachlorophenol and
hexachlorobenzene is presented in Table 2-1. Refer to the "List of Tables
and Figures" in the Table of Contents for sumzary tables of all other

results.
Refer to Appendix A for detailed test results. Field and analytical

data is presented in Appendix B.
2.2 Discussion of Results

2.2.1 Destruction and Removal Efficiency (DRE). To meet RCRA
standards, a hazardous waste incinerator sust have a DRE of at least 99.99%
for each designated POHC. In all cases, the incinerator met the RCRA
requirement. During the testing, the DREs for pentachlorophenol and
hexachlorobenzene exceeded 99.995% and 99.993%, respectively.

2.2.2 Particulate Emissions. The RCRA limit for particulate emissions
is 0.08 grains/DSCF corrected to 7% oxygen. In all cases, the incinerator
set the RCRA criteria for particulate emissions. The particulate
concentration for runs 1, 2, and 3 were 0.0394, 0.0333, and 0.0277
grains/DSCF corrected to 7% oxygen, respectively.

2.2.3 Hydrogen Chloride (HCl) Emissions. Regulations require the HCl
emissions to be no greater than the larger of either four pounds per hour or
1Z2 of the HCl in the flue gas prior to entering any pollution control
equipaent. In all cases. the incinerator met the required limits. The
enission rate for all runs was less than four pounds per hour. Also, the
resoval efficiencies for runs 1, 2, and 3 were 99.7%, 99.8%, and > 99.97%,
respectively.

2.2.4 Carbon Monoxide Concentrations. The concentrations for runs

1, 2, and 3 were 0.35, 0.19, and 0.30 ppm expressed as carbon, respectively.

(continued on page 2-8)

100 DyH

ENTROPY

6421



TABLE 2-2

WASTE FEED RATES AND INCINERATOR DREs

Incinerator Stack

........

Waste Feed Rates

Pentachlorophenol Spike, lb/hr 1

Hexachlorobenzene Spike, lb/hr 1

Soil Feed, Tons/hr 1.0047
Pentachlorophenol

Total Inlet Feed Rate, lb/hr 0.910

Emission Rate, 1lb/hr < 3.70E-06

DRE, % > 99.9996
Hexachlorobenzene

Total Inlet Feed Rate, lb/hr 0.977

Eaission Rate, lb/hr 6.96E-06

DRE, % 99.9993

Hydrogen Chloride
Waste Feeds, 1b/hr

Pentachlorophehol Spike 0.623
Hexachlorobenzene Spike 0.7%0
Soil Feed 0.789
Total Inlet Feed Rate, lb/hr 2.16
Emission Rate, lb/hr 0.00591
Reamoval Efficiency, % 99.7

ENTROPY

0.900
< 3.68E-06
> 99.9996

0.987
< 3.68E-06
> 99.9996

0.616
0.758
0.740
2.11
0.00383
99.8

0.904
4.53E-05
99.995

0.959
6.98E-05
99.993

0.618
0.736
0.690

2.04

< 0.000677
> 99.97

n
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TARLE 2-3

PARTICULATE AND HYDROGEN CHLORIDE

Test Date
Run Start Time
Run Finish Time

Test Train Parapeters
Volume of Dry Gas
Sampled., SCF*
Percent Isckinetic

Flue Gas Parameters
Temperature, Deg. F
Gas Flow Rates

SCPM*, Dry
ACIM, Vet
Percent Excess Air

Particulate
Concentration
Gr/DSCF*
Gr/DSCF @ 7% 02
Emission Rate. lbs/hr

Hydrogen Chlorijde
Concentration. ppavd
Emission Rate. lbs/hr

»

SUMMARY OF RESULTS

M5-1 M52
S/24/88 5/24/88
1345 1645
1449 1751
54.591 57.620
93.0 92.6
161 160
1.571 1.664
2.525 2.613
175.3 1720.7
0.0208 0.0181
0.03%4 0.0333
0.281 0.258
0.663 0.405
0.00591 0.00383

M5-3
$5/25/88
- 1000
1106
59.506

91.4

156

1.742
2.695
131.6

0.0160
0.0277
0.239

< 0.0685
< 0.000677

¢ 68 Degrees ' — 29.92 Inches Mercury (Hg)

ENTROPY

Average

159
1,659

2.611
165.8

0.0183

0.259

0.379
0.00347
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TABLE 2-5

WASTE FEEDS ANALYTICAL RESULTS

Feed Spikes
Pentachlorophenol, wt/wt %
Hexachlorobenzene, wt/wt %

Soil
Pentachlorophenol, mg/kg
Hexachlorobenzene, mg/kg
Organic Halogens as Cl, mg/kg

91.0
97.7

<5
<2
382

Repetition Number
2

90.0
98.7

<5
<2
358

ENTROPY

90.4
95.9

<5
<2

334
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TABLE 2

-6

SCRUBBER MAXEUP AND DISCHARGE
AND ASH ANALYTICAL RESULTS

Scrubber Makeup
Pentachlorophenol, ug/L

Hexachlorobenzene, ug/L

Scrubber Dischqug

Pentachlorophenol. ug/L
Hexachlorobenzene, ug/L

Ash

Pentachlorophenol, ug/kg
Hexachlorobenzene, ug/kg

< 0.5
< 0.5

< 0.5
0.8

5.9
21

Repetition Number
2

< 0.5
< 0.5

0.5
0.6

< 1.0
29

ENTROPY

< 0.5
< 0.5

4uo
1.4

2-7
30
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TABLE 24

PENTACHLOROPHENOL AND HEXAACHLOROEENZENE
SMMARY OF RESULTS

MM5—-1
Test Date S5/24/88
Test Train Parameters
Volume of Dry Gas 57.916
Sampled, SCF*
Percent Isokinetic 103.0
Flue Gas Parameters
Temperature, Deg. F 160
Gas Flow Rates
SCPM~*, Dry 1,620
ACFM, Wet 2.604
Percent Excess Air 175.3
Pentachlorophenol
Concentration, ppavd < $.51E-05
Emission Rate. lbs/hr < 3.70E-06
Hexachlorobenzene
Concentration, ppavd 9.69E-0S
Emission Rate, lbs/hr 6.96E-06

MMS-2
S/24/88

56.454
103.6

34y

3
~

< 5.635E-05
< 3.68E-06

< 5.288-05
< 3.68E-06

MS5-3

5/25/88

57.077
100.7

160

1.633
2.350
151.¢

6.68E-04
4.53E-0S

9.64E-04
6.98E-0S

* 68 Degrees F — 29.92 Inches Mercury (Hg)

ENTROPY

Average

161

1,608
2.553
165.8

< 2.60E-04
< 1.75E-0S
< 3.71E-04
< 2.68E-0S
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JT 4
PROCESS DESCRIPTION AND OPERATION

3.1 General.

Incinerex Corporation operates a mobile incinerator for
the destruction of solid hazardous waste in Delray Beach, Florida.

Contaminated soil spiked with pentachlorophenol and hexachlorobenzene was fed
to the incinerator during the test.

3.2

Source Flow Schematic.

Figure 3-1 is an air flow schematic showing
the passage of flue gases through the incineration systeam.

3.3 Operating Parameters.

Process data provided by Incinerex
Corporation is provided in Appendix D.
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FIGURE 3-1. AIR FLOW SCHEMATIC SMOWING TEST LOCATION.
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1.0 INTRODUCTICN

TRC Envicronmental Consultants was retained to provide emission measurement
services for a demonstration bucn of surrogate waste fuel in a. INX-09

mobile incinerator. The ‘Incine:ex port.able incinerator of the two- stage
rotary combustor-type ~mounted on a flatbed trailer. The system is designed to

thermally destroy combustible hazardous constituents, including

polychiorinated bipheryls (PCB's), contained in either liquids, solids or

sludges. Tre pursose of the emission test program was to demonstrate the

ability of the incinerator to destroy a principal organjc hazardous

constituent (POHC) in a 1liquid waste feed and comply with EPA incinerator

\]

p'e:'formance standards. Measurements performed on process streams, utilizing
EPA reference and protocol methods, verified the unit to be in comp.liance with
Federal regulations. Also demonstrated in this test burn was a quick set-up
and preheat time for the incinerator which was cold-started at the -beginning

of each test cay. Mechanical problems associated with the INX-09 were race

and minor which facilitated the completion of testing in three days.

Synth‘etic waste fuel was prepared by adding 10 gallons of dichlorobenzenes

to 40 gallons of No. “2 fuel oil. Exact proportions were confirmed

gravimetrically with a load cell. This waste fuel, containing 20 percent bv

volume of dichlorodenzenes as the POHC was the only waste feed utilized in
this burn. DOichlorobenzenes are difficult to burn and are considered to be a

good surrogate for polchlorinated biphenyls (PCB's). Inincerator conditions

wers also held unchanged throughout the three days of testing. Kiln

100 OuH
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temperature was 950°c, secondary combustion chamber was 1200°c, excess air
was 6-8% oxygen and scrubber water pH was maintained at 7-10.

Destruction and removal efficiency (DRE) was determined for the POHC by
measuring dichlorobenzere in all process streams including waste fuel feed
rate with a load cell, stack emissions of dichlorobenzene with EPA/ASME
Modified Method 5 and analysis of the scrubber water for traces of unburned
dichlorobenzenes. Since there was no solid fuel there was.'no incinerator
bottom ash to analyse in this determination. Measurod DRE was greater than
99.9999 percent efficient for three tests conducted. Particulate matter (PM),
hydrochloric acid (HCL)., carbon monoxide (CO), nitric oxides (NOx)., oxygen
(0;) and carbon dioxide (CO;) were also measured in the itack flue gas.

HCL emissions, generated from the combustion of chlorinated POHC's., were
efficiently removed with the INX-09 close loop, pH controiled scrubber
system. Each day of testing began with the scrubber treatment tank recharged
with fresh water. A precisely known aﬁount of chlorides entered the system
from the waste and auxilliary fuels during the test. Chlorides exiting the
system were measured in the stack exhaust. Scrubber water samples were also
collected. Analysis of these samples accounted for the chlorides remaining
in soluiion but neglected those ‘which precipitated out of solution and either
settled to the bottom of iho treatment tank or were trapped in the filtering
system. A chloride balance was incomplete without known composition of the
filtrate and precipitate.

A summary and discussion of the test results is presented in Section 2 of
this report. Secgion 3 contains a description the incinerator. Section
4 presents details of the sampling and analytical methods and Section §
describes quality assurance procedures. Section 6 contains an outline of

emission measurement calculations applied in this test program.
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2.0 SUMMARY AND DISCUSSION OF RESULTS

Data sumnaries are presented in Table 2-1, 2-2 and 2-3 for DRE,

Particulate and HCL Bmissions and continuous BDBmission Monitoring (CEM),

respectively.

2.1 DRE

DRE was measured to be 99.9999 percent efficient for _all three tests
conducted on September 18, 1986. Total feed rate of dichlorobenzene (DCB) was
determined from the known composition of the synthetic waste and the fuel tank
weight change recorded from the load cell at five minute intervals during the
test. An average DCB feed of 19.5 pounds per hour was calculated from this
data during the DRE testing.

Results from the gas chromatography/flare ionization detector (GC/FID)
analysis of the extracts of three Modified Method 5 (MMS) tests performed at
the stack and similar analysis of the scrubber water for dichlorobenzene
determined the gquantity of the waste POHC which was not destroyed in the
incinerator. Both ortho and meta dichlorobezenes emissions wers detected in
-tho stack with emission rates ranging from .99x10°° to 1.59x10°° pounds
per hou;. All samples weee blank corrected. Dichlorobenzenes in the scrubber
water were ncn-detected which corresponded to a rate of less than .13 x10°°
pounds per hour. Compared to the 19.5 1lbs/hour of DCB's inputed to the

incinerator. all tests demonstrated greater than 99.9999 percent DRE.

2.2 Particulates and HCL

Results fron three EPA Method S tests conducted on September 16, and 17,
1986, for particulates with the back half collected and analysed for HCL with

the mercuric-nitrate titration, were all in cémpliance with EPA incinerator
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TABLE 2-1

Destruction and Removal Efficiency (DRE)
of Dichlorobenzene
September 18, 1986

Test ID Organic-5 Organic-6 Orqganic-7

Time 1100-1200 1230-1330 1400-1440

Incinerator

Conditions

Kiln Temp (°F) 1675 1626 1601

Secondary Temp (°F) 2177 2191 2192

Dihlorobenzene Feed (lbs/hr) 19.5 19.5 19.5%

Stack Conditions

Temp (°F) 157 160 160

Moisture(%) 24.4 23.7 24.5

Oxygen (X%-~dry) 11.4 11.4 11.2

Volumetric Flow (DSCFM) 1420 1370 1380

Sample Conditions

Volume (DSCF) 57.71 56.74 52.11

Dichlorobenzene Catch (ug) 4.90 4.77 2.83

Isokinesis (%) 99.5% 101.2 102.4

Dichlorobenzene Emissions

Concentration (lbs/DSCF) 1.87x10°'° 1.85x10°'°  1.19x10°'°

Rate (1lbs/hour) - 1.59%x10°° 1.52x10°°% 0.99x10°°

Dichlorobenzene in Scrubber

Water (lbs/hour) <6.13x10°° €0.13x10"°% <0.13x10"°

DRESZ) 99.99991 99.99991 99.99994
-4~
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TABLE 2.2

HCL and Particulate Emissions

Spprnmﬁﬂr 16 and 17 1986

Test ID
Date
Time

Incinerator Conditions
Kiln Temp (°F)
Secondary Temp (°F)

Dichlorobenzene Feed (1lbs/hour)

Stack Conditions
Temperture (°F)
Moisture (%)

Oxygen (%X dry basis)
‘Volumetric Flow (DSCF)

Stack Conditions
Volume (DSCF)
Particulate Catch (mg)
HCL Catch (mg)
Isokinesis

Particulate Emissions

Concentration (Grains/DSCF
corrected to 7% 02:) .
Rate (lbs/hour) i

HCL BEmissions
Concentration (l1bs/DSCF)
Rate (lbs/hour)

1
9/16
1215-1315

1572
2162
13.9

155

20.8
12.6
1490

59.68
77.2
2.52
98.0

0.033
0.254

1.4x1077
.009

2
9/16
1350-1450

1608
2181
13.9

157

23.0
11.2
1450

47.94
35.7
1.16
96.8

0.017
0.143

<1.0x10"’
.005

3
9/17
1120-1250

1588
2147
14.5

160

20.5
10.9
1590

61.14
44.0
1.29
93.7

0.015
.153

<1.0x10°"
.004



Test No./Date

TABLE 2.3

CEM Date Summary - NO., CO, CO: & O,

1-9/16/86

2-9/16/86

3-9/17/86

5-9/18/86

6-9/18/86

7-9/18/86

All concentrations

given time.

September 16-18, 1986

Concentration'

Time NO, (pom) CO(ppm) CO:2(%) 0:(%)
12195 No data 1.0 9.5 8.1
1225 " " 9.4 8.1
1239 " " 9.4 8.1
1245 " " 9.4 8.1
1255 " " 9.6 8.0
1305 " " 9.6 7.8
1350 No data <1.0 9.7 7.8
1400 " * 9.8 7.7
1410 " " 9.8 7.6
1420 " ' 9.9 7.6
1430 " " 9.9 7.4
1440 . " 10.0 7.3
1120 No data <1.0 9.6 7.4
1130 " " 9.8 7.1
1140 " " 9.7 7.1
1150 " " 9.9 6.7
1200 " " 10.2 6.2
1210 " " 9.9 6.4
1220 " " 9.6 6.6
1050 136 <1.0 11.7 7.5
1100 123 " 12.2 6.3
1110 119 . 11.8 6.7
1120 122 " 11.9 6.6
1130 122 " 11.9 6.5
1140 118 " 11.6 6.7
1230 118 <1.0 11.7 7.0
1240 118 " 11.4 7.1 =
1250 118 " 11.4 7.1 0
1306 118 " 11.2 7.3
1310 118 " 11.0 7.4 S
1320 111 " 10.8 7.6 =
1400 112 <1.0 10.8 7.4 S
1410 114 " 10.6 7.5 ;f
1420 112 " 10.3 7.6
1430 114 ! 10.4 7.9

listed represent ten-minute averages beginning at the



pecrformance standards. Particulate e~:ssion concentration was .033, .0l17 and

.015 grains per dry standard cubic foot (DSCF) for the three tests conducted.

Compliance with the EFA Incinerator Ferformance Standard of .08 grains/DSCF

corrected to 7% oxygen was met.

HCL emission rate =easured .009, .005 and .004 pounds per hour for the

three tests. This po.lutant emiss:on rate was also in compliance with the

federal standard of 4.0 pounds per hour.

2.3 CEM

All CEM instruments measured ccncentrations in a flue gas sample drawn

from a point in the exhaust system between the afterburner outlet and the
scrubber inlet.

Carbon monoxide was non-detected over the entire burn. Detection limits

of the CO analyser werce determined to be 1.0 part per million. Analog strip
chart recordings of the data, included in the Appendix, displays a steady

reading of zero.

Carbon dioxide concentration ranged fron 9.4 to 12.2 percent and oxygen
ranged from 6.2 to 8.1 percent.

Oxides of nitrogen weze monitored only on September 18 and concentrations
ranged from 111 to 136 zarts per million.

100 OdH

qLet



( ;1 =

- L e -
4* = et
i : /2 |
! = DRSEIEN <
! ; i
: v o
5
Cr o~ ~ o Te &£
j o/ =
4
i
i ot
S - “ e e e - P ‘
2 - - v :
. : 3 TGN
. - = ‘
e G =D
e .
< 1
1 5
PO 4 o , v r
o : = 5 gt‘!«’s»
; ,‘“1‘7‘ Al e ok . el e <« - i
i Z = ! . . P & v
i 3;x//"r" =, \ o — - L@ “w : o S
; . . ’
! ° zéu.z') = 4 P -
= 4.3 (0.9" 0.7 {0.9°)
s vl v ~ = 5.4 (1) 4.9 1.02) Mé_ 7L
= o = == S s o = o,
o .?4 < L e e { & 4 -~ i .
; : coas UL e 2.5 (0.9 i SAre= ) "
i S ‘ - e o~ 5 (1) = P
gl i e e s o il : C5 L v 90.8 {10 ’ 562.0 (1.05°) =7 i Y- ‘
GRS ‘ 57 AT Y 0.2. 1 7 105.3 (2'35‘)6’ \ / 2.3 _ﬂ."'l
: g s S 440 (2.09) & Ye-80 =
- . {_ Lo T = T‘-’.O B s, e R
e Soe e s Sl = -7 4 ¥ o <o 5 v STl o
e oy g 4 esciresa
S e ER s IO = "»\ G i e \ *
A2 s vE a7 &~ ~ LG s 7 i :
P A —Jt#———— : i 8$-18
N £ v s - L 192.7 (1) 5 T = 2 N corvG L I SE - % RERC PR 54"f e, | o Q8¥-1
% , . i 1.3 (2.2 ¢ e = o~ i eIl Lo . = oo 14 (SURFACE) T
o 4 CE Gl k] . Bl 21.8 (1.0°) oL - ¢ T Lol E T ArE TR 'P~p 5 Soss e.2 (1)
8.3 (1.03) e = — e Z= e / k » 26.0 (2.62°) 18.0 (2.47) i 3 1B-34 E ey Y EP-& > e 92.1 (2.0°)
7 2.1 Eee = ’ ~ el . $8-1A 0.2 (8.0 | su-2
=2 12.9 {1) S ¢ iE PR o 0.1 (8.47) ()
‘;r 20,000 (1) 3 e =S . s 29 (SURFACE) | 0.1 (10.4) 178.8 (1.73")
W . ee = 7 l’-”" (1-2.5") H e aaise 49.7 (2.0%
poas < . i, . - v - ] 4 = !
HE 'Np 80 (2.5-4") : , 1.1 (4.0")
el e P 13.3 ta-8.57 | Sodie) 7 v . -0’
5 13 (6.5-77 | Bl . 284 foh g zz A . 1.2 (6.0")
- s 0 17,0 (7-8.80 F 8.8 (3.0' f : e 0.2 t10.89
- D s | == o - s, 2.6 (109 -
; . ; | i - S e
i i e =S L S sS S £ i . L
5 S 5 24 (08" gg‘y/(_f_ Ve N 3 ;
5 i V=4 7 g = . B , & 36 i
= G . o 4 . a7 (1.3) e op g N 7 ‘z.s (3.03 N
S g, ¢ TRty : et et e T 1 I (1-2.87 ] ‘S T ~
A o : | {2900 (1.1 22,000 (0.5-2.0) 30 (0.8-1.37 | 1500 (2.8-4.0) | | t
=8 B =2~ lilaso (1.8 i {7,300 (2.0-3.8) 8 (1.7:3.2) |30 (4.0-8.8'
2 =3 i | ! ) 8) i = ]
2 . an i ees e {1900 13.5-5,01 | 8.3 13.0-4.5 11 (5.5-7.00 | L z : !
- X - 1 e ::g'::} / 7.2 (7.0-8.87 L 2 a8 11 - 5
! 3 -~ _: ! "0 1 iz . g : o
\ : e ‘ | 38 tsis-10.00 | | e e - . s 1.4 L7 :
i | S o { o o~ - - e
- s e e ,/ Sl e 2 ‘\~
. o g — = ¥ s -
: 2 ? ! —-—r'_—'i'g' = - -~ -
: : 18,46 | 900 (0.5-1.0 D) < - al | . = = i :
i ‘310 (1.5-3.8) | s : £ = = 5
i = = ’v Jo 1.4 (3.0-4.5) Ui g o Sl Boigeaeoh 2 ” e
. 1 - ~ » o 5 =
_ 7 i £.44 13.5-8.00 s o - 1.9 (1.03) @
o5 ai) '{ : c 5o a2 o :
v : 28 [0.6-1.0") 5 s ’ m
) . 14.5 (0.9 o d1s 0 i -
= w ; D &.¢(3.8-4.5) 38 (1.09) = i
9. (M s1 (0.9") 5
: i 2 (1.99 - « 0.22{1.7-1.89 Z e
i .~ 0.8 . G 1 o S o
: . 1060 (1.0°)
: ; ) 148 (1.45°) L 'd «
i L S B o B 4.9 (0.8) = _» 23 (0.7
e 19.0 (1.05) 5 = R - s
i 1 (1) st ae Bl S e Gl > 5.1 (1.0 ;
i ~ Mg DA e S cos k=g & . £ S o
e <. & 7 5 390 7 e 23,000 (0.5-1.0")
: - . ‘ 0.7°) 5 : 1,300 (1.0-2.80 . e .
, 6.4 (1.0 ‘1800 (8.9-1.00 21 (2.5-4.0") Z . : i
| . . - 'e.17 (L.8-3.0 51 e 8.0 (0.85") Lo 2 - =
i i ,MD 6.1(3.8 : R
N i = 4 ND 8.1(838 8.8 (5.5-7.09 7.4 (0.97)
: : i / 28 (0.35) 18 (7.0-8.5")
; = 5 . 2100.0.0) i 10 (s ) = L
. - 7 J | e10 o) i b .5-10.07 ¢ “ i i ‘
6o 7 o . e . 2 =1 - i
S Y Jard ‘,‘ e"-,. - : 5 3 2 2 -, . o ! - -
g L z f i S A il o =
U 4 3 ;
| - s | . i
| e 7. = e . [’ — — ] :
fon Al e Ll Vi '1 4 IR 7 —mTmamN e ,_,_—_,__\Jg_,,*__\
57 i i o e R 2 2 ; <
i - . e ot i o = fg’ o
\ \ = e e %
\ A i V4
! / 2 - = ‘
~ ; 3 ,
Vs r /” L » ;- 5 = S ey ~ 7 o
g . -
/ o : . .
i N : N > : :
. Poe l ‘ - i ;
- it e —— e} t ‘[
—-4‘ i a o
e e — o]
S e e 2
e N , -
= s Ly LA 7 = 2 e T s & = He & A
L SRR A = B e Lo o e s e
s ) =
o ) = = Cher=
> = s e e :
JND 0.1 NOT DETECTED AT THE STATED DETECTION LIMIT /
CONCEMTRATION OF AROCLOR (ppm)
2900 (1.1) &

DEPTH OF SAMPLE

0.79 (SURFACE) «-:

ST =S A

suU-3
O
84.8 (2.0")
49.7 (8.5")
8.2 (8.8)

0.8 (10.5)

¥
™ g et «mnwﬂ“““m'

7/
S
e
< \
AN
N
\*\
> :
- 'X
af

OCCIDENTAL CHEM!CAL CORPORATION
HOOKER/RUCO SITE
HICKSVILLE, NEW YORK

CONCENTRATIONS OF PCB'S IN SOIL

REVISED

PREPARED BY:

LEGGETTE, BRASHEARS &

GRAHAM, INC.

Professional Ground-Water Consultants

72 Danbury Road
Wilton, CT 06397
203-742-1207

9,21

T00

DdH

PLATE



| —
\
| )
} |
{ |
H
] TS B
& I it & o -
s T AT & N\ Ay 2 ‘iﬁ g
S o /V ‘}\ = :
Skt s e Sl £
L2 s
/ , i (
= 2 r: !
— i -
| - = a5 ) j :
| 2 : :
L i ,
< = 7 ) ! — i
5 X
TAr @A AOLE |
i N ’
£ ’ & 7 ¥ i\
. v x ".
/
% v =\ :
N ” : - 5 T =
« -~y A = ’4 i .-, \ )
= ot - o * :
o2 :"" j 5 .78 tsuarack)
. i 12 [ e
= o ; . ! N g
e - r‘ /J‘rr‘ T O Ok 4 ‘J‘g 4 { i
» * I siecomr ool ; 0 !
= H
e % ! .
é ! Al - o 2 s
‘0.2 (1.29) ‘.,"f.') f 2 ~ - -
= — . 0.7 (0.8") . 5
e £ - - o — sa(r) 49 o ATE TG o .
e ( S S S—— —— . / 2 A
. L,yéf‘./: <o ; TN-” 4 > /’/
2 A ' 5 ";"5”::(4& (}f;f o, 2.5 (0.9°) ‘ (/f . \ S =o )
. - = . 57t o 0 Bl 7 $2.0 (1.08")—_ ~ ~ e . :
= : T . 8.3 (2.387¢ g Y ' T B 4
o~ se " g 0
: S oararve i:'/é I e 440 “-}’%“4 ﬁ-.o ﬁ
< 5 -‘,Ju»/f?-PaF‘/ @ 7'-7.0 ! ] o e L
NEA T B > o — . ST 36.4 H1.09 e S o~ fecwroe
S A s A =) 2 e .4 (2.99 5 S 7 _—o 5 > %
S % G e e S : g 0&'62&5_4‘_‘1 s~ r -y
5 FE A /\ t et RS, 4 / 8-18
Pec e . ew P 1 02.7 (1) o == sy cornc Sose e~ Fos& B i O Fal
: yi i (RS H B i
. o v ' = e 1.3 (2.2 21.8 ti9 Sl [ Bigr ngilinaio ra Tl o - .;s;y g ach) b
8.3 (1.03) el i ze = coen. Susa (i ] i 36.0 f2.62° 18.0 (2.47) | : o T8-34 5; . L mmo@r PocE S ‘ i e
- - ; A e
2.1°(1) d S-S Sapatys - 0 2 <o m i ~ SeEr s | :
o 12.9 (1) = Sre~s Sl / e -; o1 (2.6 = : »
-, i At 20,000 (1) { s b oty ST : 20 (sunrAct) | 0.1 308 | 7708 73y
e : . 2,200 (1-2.5') = te =0 49, =
e < : D 8¢ (3.8-4" 4 Mdc Ch e q 2 ‘ \ \\ ! ﬂ.'.’) :
s e .3 4-8.89 430 (1 5.,6 | ~ | L1 (4.0 :
- - (13 t5.8-79 | : 3 26.1 .07 zz | : \ 1.2 (8.0 | s >
- oo~ 2 1.0 tr-s.87 A i s c Eaasec e 0.2 t10.49
. e s w0 S SToe \A:.s/w‘ e ooy >~ B | \ e
= 2« H A o, o o S -
e | - oo s wss . Vv l— 28— —d Gc <SS LG =o e 4 \‘,_ < it e
e 2 < l Ve re. ooms ™ _ 24 (0.8) iz O = > ‘ ! ; S
el . Z - -y R Y e ’/ 5 e N <
e el i | T r/u .39 e OT e g A ) -
" B x uhant, P o I ML e 1,000 (1-2.89 L s
i s | {200 (1.7 : 830 (0.5-2.0') 500 (2.8-4.0°)
= : [0 oy (260 (187N { J -8 38 (4.6-8.5) N =
10.9 (1) 9.8 (2.9°) AL 27 11 (8.5-7.0" - F
oy I 7.2 (7.0-8.57 . l\) -
: 1 . |15 e | 7.0 (8.8-10.0 ‘T - - =
e § a ;'—ée '4:". -
: 10, 642 i - -
; sameal B L E ~ e = F
' ( = 44 ./ ? ’-:’} 4 2 &2 Q’/ < > L = e \:, >
- i = = e s Yol = ) <
. os —< : \ " 8.44 ( &y a8 19 1,039 e ; :
¥ i g s 2 ~ - =
9.1 (1) . S - ! g
i A < 0 11.0% 3 2 28 (8.6-1.07 . . : i =
P : 14.5 10.9°) YRRIRG 72 8 (1e-20 Ip’u (1.7 : . . “Ei (2__0')' | =
=4 ! 25 ) - pD &8 (3.8-4.5) = 50 (L0) o e ! - 2
: > S 6.1 (4,8-8,9") L 81 {9 19 o " o i < :
2 R : : .7-1.87 4 = - :
; : ' ~0.82 (190 s guanr e 5 : = i ! ! -
d erd sl Lo § e
] A : -i L
4
o ; - 3 4 v , \ = . s2 -XQ -
B Ty 19.0 {1.08°) = ; : ons S o ~ e = : A
n e s = ] o e Te———— < = 5.1 1100y : : i .
~ ) /9 ¥ = L e — & - »z - Fe \\ { ey }
<~ <.n -y b s 2 _i e 5 H % F
- N s 12 (0.88") “;::‘“‘.:_'._‘.-.',' : . e . )
. . | | 21 (2.5-4.8% 2 & = G e : 3 :
= = bt S - 4 03.0-5.5") 8.0 (0.8389 (..’ 10.¢ | = = . - }
: - oy 1. 8.6 (5.5-7.09 7.4 (0.99 5
= > i & e 18 7.0-8.57
St F e : ~.\ 10 18.8-10.00 -~ « ’ | - - P 3 (
Ll < v >, 1 L T V4 o z1 < = = - i
= ade A= v S % G e 2 4 - ‘ { - ! sl il - = - - : ' L i
7 . e g = « . = ~ . e~ P
v : i S Jol ] i o Q ...... =
\ : . / ] T _ e
= 2 < A = T e . J T I 7 2 e < & e - :
% | 3 i —
_ — X s e & re = 1 ¥ £
d e : / i I‘P ~ I '} 7 L 7 2 o~ - L '\_4. : i
- . - - - = B \ . iz Bees mos | U EAE LTt X
‘ 4 - — . D5 P2 < TTOoOr &2 ;
v A N Ly S vre >
~ | L e . 2 > :
Aol e =
. N = : ; Y - . !
R 3 o i - ' : Gl -, 5 . -n-;‘ ! \
' : Lo i e g = ~ |
. . : = gE e i T, -, 4 4] e ;
N e . 2 ey o - :
. >, 4 €
== % i ] s oo : i
\ =\ y : » {
. : o e d R 4 Al e i
i
I ‘q‘ V_ e A
-~ ~
L ST oo e >
B/ c &< Sl oS
L EGaENL NOT & HICKSVILLE, NEW YORK
S _— o ‘-Srdv({é: <=5 A2 e T ) e ) e 5] ﬁéoc’éo/\/
m e e e o Ioaae e edataatal 0 e APPROXIMATE DEPTH OF SOILS WHICH CONTAIN PCB'S
K TN AP
<y O TS S i} T o IN EXCESS OF 25 PARTS PER MILLION
> Fes7bvec e REVISED PREPARED BY:
LEGGETTE, BRASHEARS &
ND 0.1 NOT DETECTED AY THE STATED DETECTION LIMIT :
J GRAHAM, INC.
CONCENTRATION OF AROCLOR (ppm) .
2900 (1.7) : 0
t— DEPTH OF SAMPLE

SCALE IN FEET

Professional Ground-Water Consultants
72 Danbury Road
Wilton, CT 06897
203-762-1207

DATE: 5/22/80

L0CT Wy

FLATE. 2




¢

%

T ERhi - i R o i S
i |
{ |
! !
|
«7
|
1
{
} .
S e
i * :
o L /'7
- P 8 - (
/ - . {
( « = -1 4
= 1
| P ead {
s ’1 {
v e | = i
{ ' |
4 € o =~ * !
2
\
- ! % :
- i b N
- S s‘
. o ; -
. —~— 9.79 (SURFACE)
. g
> -, .S -
. ' e - e S
- it TP D =
: \ =
. - ] | N -
2 : 5
0.2 (1.2 — £ | :
— 4.3 (0.9 0.7 (0.9") o \
: | el i i i - ; 4.9 (1.02) : AV E T ;
e e o 2;{(09'» . v G 1 E "{3‘1 ATE O \
(1) / 2 = = X
(2.4 e 562.0 (1.05') wo= 3 < \ .
- -a) .
105.3 (2.35")./ 2.3 (3.94)
f?' TB-8 -~
B

e g -
a 3 e s

~36.4 (1.0 ' = Pl
1 10.4 (2.9°)
=
o 192.7 (1) Sed i N T S Y - -
g5y 11.3 (2.2) i : 2is “T;s) ‘ ;i ol

\ o
. < S i (P . 14 (SURFaCE)
AbRey 28.0 (2,627 18.0 (2.47) - S g .
12 3 e 92.1 (2.0°)
A s assua 0.2 (8.0') su-2 3
 0l000 (T e 4 29 (SUO‘ sy F*L1
2,200 (1-2.5") . =i 4 REAck 0.1 ‘1?-_‘\\ 176.5 (1.73)
NO 80 (2.5-47 - : - ) = 49.7 (2.0 .
t b) v |
3.3 ta-5.5 , !
13 ts.5-79 430 (1.8 ; . \ 1.1 (4.0°) LN
Yt (7-8.87) 5 i 4 - oo " ko
55 2.5-10°) - = > O &= )'/ cos o~ - 2.6 (1.0 = : ) S
s e D = o . . = mmee . i X\
= i - = i 4
I =i : ; %‘ e He - = S ~
b g o - /} SER e e sl o e ,:2— ~
, : T a o e e = - 11,000 (1-2.5) 5
\ 2l T 2t A “me 8y 22,000 (0.5-2.0) 80 (0. -1.3) 180025 ain5
& 158 - - {240 (1.5 7,380 (2.0-3.8") | 8 (1.7-3.2) 30 (4.0-5.5"
050 : e . lse 2.8y | 1800 13.5-5.0) el FL USRI b e T
41028 : T L] 87 (8.0-¢.8%) / -
: i > 7.2 (7.0-8.5")
\ : - 288 sses ) 7.0 (8.5-10.0")
g i 38 (8.5-10.07) Lol ea o S
03 L :
- v > o O 23 7
: £ [TB—36 900 (o g-1.07> = v 4 -
= RS T 318 (Ls-3.9) <k - - wevmm
Lo S e vee-ce i e e . 4 L WELLP1 ‘
; / S8 = O s -1 '
i ) LS ‘- - -
& g R o= 0 > el
—~ 14.5 (0.9 ) 28 (0.8-1.0") : :
- L1 (:.o-a.o' 24150079 - 51 (2.0) i
= O 6.1(3.9-3.5) - - |
8.1 (85-0.0) A s110.97 =t o - . s
1. 0.82 (1.9 i 2 o.zzh.'f-l.l' . i
N 2100 (3.0) ‘ : 1 ‘ o |
060 (1.0) 410 (5.0 Te— |
; 45 (1.48) = ] . « o i
s 8.8 (3) o - 2 5
o 5 N 2 0.6) ‘= . e =% 23 (0.7 ‘
. e 19.0 (1.08) - G S i = 0 : .
Vi) = = o/ : . : o ; : o sl Gion el ;
S s s 2 - = = 5 . = i
L S s or ¢ 123,000 (0.5-1.07 | - ;,
1 « : =~ | 1,300 (1.0-2.80) | )
“ / 4.4 (1.0 1800((‘0'.0-’1’-:)) |21 (2.5-4.0) 2 o) o
5 v 0.17 (1.8~ fied —x s . 8.0 (0.85") ) + - = - 2
e el MD 0.1 (3.0-4.5) | 54 (4.0-5.57 e e 3 (0.8°)
e & (NO 0.1(4.5-8.0% ' 8.8 (5.5-7.07 7.4 (0.97) ;
(0.8s° : , ‘ )
48 085 ] | 18 (7.0-8.5 % ‘
. 10 (8.5-10.0") ;
’{ ‘ (U e iq_A_J 5 = i L
z I e = i o P4
e -~ LN e : P Sy
L4
G | AT St 2. 3 G
1
4 , I
! 5,

e - [I’I,,- . . ] s i

i toa - |, e
/ i . il > Lo L e |
X ; \1 o { . i &
1
>
; , ;
o <
/‘ » = -— =
% g ~
) ! - s
a
1 | s ’ - 5 - ‘
= i ‘
. | . j
i J ‘ ‘ =
|

. £ st

VT e A P L2 o

OCCIDENTAL CHEMICAL CORPORATION
- : - HOOKER/RUCO SITE
= - - . HICKSVILLE, NEW YORK
5 7 - - e ; : . = = : 2 APPROXIMATE DEPTH OF SOILS WHICH CONTAIN PCB'S
y o s - IN EXCESS OF 10 PARTS PER MILLION
N o : ¥ DarE | REVISED | PREPARED BY:
; ND 0.1 NOT DETECTED AT THE STATED DETECTION LIMIT T

CONCENTRATION OF AROCLOR (ppm)

’
2900 (1.7)
L DEPTH OF SAMPLE

LEGGETTE, BRASHEARS &
GCRAHAM, INC.

Professional Ground-Water Consultants §

72 Danbury Road

Wilton, CT 06897

203-762-1207
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91910 }DENTAL CHEMICAL CORPORATION
¥ HOOKER /R1ICO SITE

HICKSVILLE NEW yaln

REMEDIAL SHORT—TERM LONG—-TERM ' REDUCTION OF

COMPLIANCE - 1 A TR AND PRESENT WORTH
v > il y ¢ i = i !
ALTERNATIVE EFFECTIVENESS EFFECTIVENESS . MOBILITY, TOXICITY,{ IMPLEMENTABILITY WITH ARAR'S PROTECTINENESS | 1 COMMUNITY Co 1
AN Te Al ' 4
AND PERMANENCE | OR VOLUME | i ACCEPTANCE (DOLLARS)
C |
A RISKS TO POTENTIAL RECEPTORS |
T REMAINS. PROVIDES CONTINUED o ko
NO ACTION—SECURITY | NO REMEDIAL RESPONSE OBJECTIVES MONITORING WHICH WOULD DOES NOT REDUCE THE FASILY IMPLEMENTED; ADMINISTRATIVE : ACCESS 'DOES NOT AFEORD 7
2 Ny . mag el pYTEY ORNTAL RGO, [ | o8, TOXCIY, or el RSP RE T 20 NOLMEEL AT OF | RS it rea | SO emen B e Rob $139.00
MONITORIN | ACHIEVED. = VOLUME o» THE IMPACTED SOILS. , : :
0 i | MAINTENANCE OF SECURITY MEASURES = e e e OR- [THE ENVIRONMENT.
2 BECAUSE SITE IS CONTROLLED
¢ BY COMPANY OTHER THAN OCC. | g
i é ‘ \
‘ . {
€ EFFECTIVE IN REDUCING DERMAL | /
A CONTACT. UNABLE TO INSURE e R e PROVIDES SIGNIFICANT REDUCTION
T LONG—TERM EFFECTIVENESS BECAUSE § WiLL REDUCE THE MOBILITY OF E = COMPLIES WITH ARAR’S AND IN RISK TO HUMAN HEALTH AND
MINOR INCREASE TO WORKERS DURING SITE IS CONTROLLED BY | 'SOILS BY CAPPING, BUT DOES DEED RESTRICTIONS MAY BE  § TBC ARAR'S FOR SPILL AND | THE ENVIRONMENT IN THE SPILL
E | THE INSTALLATION /CONSTRUCTION COMPANY OTHER THAN OCC. AREA . \@T REDLCE ‘THE MOBILITY OF DIFFICULT TO ACQUIRE. ALTERNATIVE ~ TRANSPORT RELATED AREAS. | AND TRANQr’ORT RELATED AREAS. $106.000
D CONTAINMENT OF SOILS. OF CAPPING. ~ DOES NOT TO BE CAPPED IS UNDERLAIN . THE EXCAVATED SOILS OR SOILS HAS BEEN EMPLOYED AT OTHER 3  DOES NOT COMPLY. WITH...|. DOES.NO PROVIDE PROTECTION SAME AS ABOVE '
0O ' MEET REMEDIAL RESPONSE OBJECTIVES BY UTILITIES WHICH WOULD | N SUMP 3 . DOES NOT REDUCE HAZARDOUS WASTE SITES. ARAR’S FOR SUMP 3 OR OF HU},_!_AN HEALTH AND THE ,
R FOR SUMP 3 OR EXCAVCATED SOILS. REQUIRE REPAIR. DOES NOT | THE TOXICITY OR: VOLUME OF EQ'CF,E\'/%%[T) Ts%xL%AVSRAEBEAAPDYs ( EXCAVATED SOILS. ENVIRONMENT FOR SOILS THAT |
Y | O“SEEE&EEEEE?‘&% ggaioglsg S | ¢ THE IMPACIED SOILS. = 4 : HAVE BEFN EXCAVATED OR THE %
; HL
EXCAVATED SO'' <. i o e
i
EXCAVATION OF ALL SOILS \ THIS‘ ALTERNATIVE IS EFFECTIVE IN fIHIS ALTERNATIVE WILL REDUCE ~
70 25 PPM IN THE 4 OPERABLE W,\%ggﬁg&) R DUEXEQVET?(:\S]; MEETING THE REMEDIAL OBJECTIVES. THE VOLUME OF SOILS AT THE ?SEE%YR'E%F;E%ATEISLASB%AYAB'S”\!J)llSFTl—'FlzéLTjil\_/ff EXCEPT FOR SHORT—TERM J
NS PAVEMEN., o e _ TESTRUC. ON WOULD REQUIRE DEED RESTRICTIONS |SITE, BUT DOES NOT REDUCE THE | 15 ACQUIRE. ALTERNATIVE HAS BEEN | COMPLIES WITH ARAR'S AND EXPOSURE DURING EXCAVATION, P cAlE AS ABOVE $670,000
OF SOILS LESS THAN 25 PPM ACTIVlTiES MINOR INCR:LASE DUE TO " SURROUNDING THE SPILL FOR 0.1 KM iTO/’{lClTY OR NET VOLUME. MOBILITY EMPLOYED.AT OTHER HAZARDOUS ‘ TBC ARAR’S. THIS ALTERNATIVE WILL PROVIDE ]
. [ ANDFILL EXCAVATED MATERIAL. CAPPING CONSTRUCTION. TO MAINTAIN INDUSTRIAL RESTRICTED WILL BE REDUCED BY PLACING ; SIGNIFICANT PROTECTION BY
| WASTE SITES ‘ ~
, STATUS. ) | WASTE IN A SECURE LANDFILL. : | REMOVING THE WASTE.
EXCAVATION OF ALL SOILS TO 1 !
25 PPM IN THE 4 OPERABLE |
UNITS. CONTAINMENT OF SOILS LESS SAME AS ABOVE |
HAN 25 PPM. LANDFILL EXCAVATED SAME AS ABOVE ¢ % ,
A ) i
O £ N Ol SHE A5 ABOVE \ B Ao SERUCToN, of S LR e s e \ | saue s smove #748.00
OFFSITE THERMAL DESTRUCTION 3 gr—; SOILS IN EXCESS OF 500 PPM v, b
~ OF SOILS IN EXCESS OF l % THROUGH TREATMENT. b
500 PPM. ' ( & :
- SAME AS ABOVE EXCEPT FOR SHORT—TERM
BUT WILL REQUIRE PERIODIC . EXPOSURE DURING: EXCAVATION
EXCAVATION OF ALL SOILS TO -
€ 55 PPM IN THE 4 OPERABLE INTERRUPTION BECAUSE ALTERNATIVE AND PROLONGED! EXPOSURE ,
A | unTs: contanmenT oF soiLs SNE o AV SAME AS ABOVE ' SUBSTANTIAL REDUCTION OF IS ONLY CAPABLE OF OPERATING SAME AS ABOVE DURING BIOREM e e
LESS THAN 25 PPM. ONSITE ADDITIONAL RISK TO BIOREMEDIAL TOXICITY, MOBILITY AND VOLUME OF DURING THE SUMMER MONTHS. ALTERNATIVE WILE $1,260,000
BIOREMEDIATION OF EXCAVATED TECHNICIANS. » SOILS THROUGH TREATMENT. PROVISIONS MUST BE MADE FOR . SUBSTANT!AL PRO‘EECTION TO
MATERIAL. SET—UP OF BIOREACTOR. THIS
5 ALTERNATIVE WILL REQUIRE
G PILOT TESTING PRIOR TO ACCEPTANCE.
| EXCAVATION OF ALL SOILS TO
O 75 PPM IN THE 4 OPERABLE SAME AS ABOVE
B} LES ] ! ; AITH ADDITIONAL REDUCTION OF
y §|  BIOREMEDIATION OF EXCAVATED = A 0 e A e TPXICITY, MOBILITY AND VOLUME B e | SAME AS ABOVE | SAME AS ABOVE " "SAME AS ABOVE $1,319,000
5 = ‘§ ATERIAL BETWEEN 25 AND 500 OFLSOILS IN EXCESS OF 500 PPM a2 v
1 PPM. OFFSITE THERMAL 'HROUGH THERMAL TREATMENT.
£} DESTRUCTION OF SOILS N ,
% . EXULSS Ur SUU"FPEM ‘ é\
e s - B = - = i Wi TEE e T s e . i
i ; %’ ADMINISTRATIVELY DIFFICULT, BUT , .
. . L , , P B CONSTRUCTION AND OPERATION ARE EXCEPT FORSSHORT-TERM
CAVATION OF ALL SOILS TO INCREASED RISK DUE TO DUST . SAME AS ABOVE P SIA%&'G%YR%%CT\}?)SU% OF Bl S 4 ‘ EXPOSLE Exelgmon
PPM IN THE 4 OPERABLE EMISSIONS . DURING EXCAVATION | =3 - i & HE SOILS THROUGH THERMAL EMPLOYED AT OTHER HAZARDOUS | AND THERMAL AETIVITIES. THIS
IS. CONTAINMENT OF SOILS AND ONSITE THERMAL DESTRUCTION | s f WASEE SHES: PROVISIONS MUSE BE- SAME A5 ABOVE ALTERMATIVE WIEL PROVIDE i — 11,908,000
; s TREATMENT. SAME AS ABOVE
S THAN 25 PPM. ONSITE |  ACTIVITIES. MINOR INCREASE DUE TO - . MADE FQR SET-UP QF THERMAL | SICNIFICANT TECTION TG - b =2 =
INERATION OF EXCAVATED | ~ CAPPING CONSTRUCTION. = UNIT AND FOR STORAGE OF ©2 - |7 o = FUMAN HEARE AND.THE = | 4 ¢+
MATERIAL. | THERMALLY TREATED SOILS. THIS e ENVIRONMEN TREATING
; ALTERNATIVE WILL REQUIRE PILOT THE
TESTING PRIOR TO ACCEPTANCE.
VATION OF ALL SOILS TO | $eis SAME AS ABOVE HIGHLY IMPLEMENTABLE. ADMINISTRATIVE EXCEET FOIUIRT TEhE
5 PPM IN THE 4 OPERABLE INCREASED RISK DUE TO DUST DEED RESTRICTIONS MAY BE V EXPOSURE DURING EXCAVATION
| ITS. CONTAINMENT OF SOILS EMISSIONS DURING EXCAVATION. SAME AS ABOVE , DIFFICULT TO ACQUIRE. THIS SAME AS ABOVE THIS ALTERNATIVE WILL PROVIDE
5S THAN 25 PPM. OFFSITE MINOR INCREASE DUE TO ALTERNATIVE HAS BEEN EMPLOYED SIGNIFICANT PROTECTION TO SAME AS ABOVE $2,190,000
ICINERATION OF EXCAVATED CAPPING ;CONSTRUCTION. AT OTHER HAZARDOUS WASTE HUMAM HEALEH AND THE
MATERIAL , | ph | ENVIRONMEN TREATING
: , . | THE
CAVATION OF ALL SOILS TO b SNl Exrasine DURI EXCAVATION
L ; - 'VJLUME OF SOILS AT THE SITE, , |
f» THIS ALTERNATIVE WOULD BE - ‘
© PPM IN THE 4 OPERABLE ; - : R : - THIS ALTERNATIVE WILL PROVIDE
JNITS. LANDFILL EXCAVATED SAME AS ABOVE HIGHLY EFFECTIVE IN ACHEMING THE T&x;.‘un; e e HIGHEY IMELEMEN . SAME AS ABOVE SIGNIFICANT PROTECTION TO v\ SAME AS ABOVE $918,000
MATERIAL. X THE REMEDIAL OBJECTIVES. . WL BE REDUCED BY PLACING ' HUMAN H | AND THE
e ; . ; . IV N A SECURE LANDFILL ‘ s ENVIRONMEN Y REMOVING
: : ; ' i THE WASTE.
(CAVATION OF ALL SOILS TO SAME AS ABOVE _
H e ' W{TH ADDITIONAL REDUCTION OF SAME AS ABOVE | ‘
ITS. LANDFILL EXCAVATED { 7
ERIAL BETWEEN 10 AND 500 SAME AS ABOVE SAME AS ABOVE | THKiCITY, MOBILITY AND VOLUME RS SAME AS SAME AS ABOVE $996,000
: . PPM. OFFSITE THERMAL ILS IN _
C RUCTION OF SOILS IN EXCESS 00 PPM THROUGH THERMAL ‘g
i OF 500 PPM. TREATMENT. ;_
B SAME_AS ABOVE EXCEP! FOR SHORT—TERM .f
[ 1 BUT WILL REQUIRE PERIODIC RE L
P INTERRUPTIONS BECAUSE THE EXROSHEE, DUCIR EXchpr
E (CAVATION OF ALL SOILS TO SAME AS ABOVE - B ALTERNATIVE 1S ONLY CAPABLE OF SHHE om0 AND HHEEONCEE X 0ole . |
C PM IN THE OPERABLE UNITS. S | rox BB N R UNE OF| . OPERATING DURING THE SUMMER DURING BIOREMEBIATION. THIS | .
ADDITIONAL RISK TO BIOREMEDIAL . " ; e1TY, / ALTERNATIVE WIEL PROVIDE SAME AS ABOVE 1,726,000
L & 1L g e 05 THRocH TREAENT, | HONIHS, FROVSIONS MU BF N R
. REACTORS. THIS ALTERNATVE | UL el A’T\‘RDEAW&G |
R ' WILL REQUIRE PILOT TESTING e i
v1i s 7 ‘ ) PRIOR TO ACCEPTANCE. . “_,4&_‘;___% THE WASGE. L o
\QX(‘AVAT.ON OF ALL SQILS 10 . e e sans - ’&\SAME AS AéOQE o .
O PPM IN THE 4 CPERASLE .
. JNITS. BIOREMEDIATE EXCAVATED » W DUCT E o : ; - — .
T |<iiLs BeTwWEEN 10 AND 500 PPM. | SAME AS ABOVE SAME AS ABOVE rcr..cn?Dgg)E{a\;’ﬁs}?YRiggcngUMOE it e SAME AS ABOVE ‘ SAME AS ABRVE ' e e 0o
V )-FSITE THERMAL DESTRUCTION OF , v OF SIS IN EXCESS OF 500 PPM |
30ILS IN EXCESS OF 500 PPM. . THROUGH THERMAL TREATMENT. | , ;
e et i Bl o Slreei SN o s T s S e SO e s y i i Sl S cer R R e | i M 4.._.. ; —-»—«;— — i
! | |
| ADMINISTRATIVELY DIFFICULT, BUT | EEEE SHORT sl
ONSTRUCTION AND OPERATION IS - EXPOSURE DURINGEEXCAVATION
EXCAVATION OF ALL SOILS TO INCREASED RISK DUE TO DUST SUBSTANTIAL REDUCTION OF %ASY AS TLE SYSIEM HAS BEEN | | | AND THERMAL ACTMITIES. THIS
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